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INTRODUCTION. 

Chaptee I. 

ON THE POSITION OP THE ■MOLLUSCA IN THE 
ANIMAL KINGDOM. 

All known animals are constructed upon four different types, 
and constitute as many natural divisions or sub-ldngdoms. 

1. The first of these primary groups is characterized by an 
internal skeleton, of which the essential, or ever-present part, is 
a backbone, composed of numerous joints, or vertehrce. These 
are the animals most familial* to us ; beasts, birds, reptiles, and 
fishes, are four classes which agree in tliis one respect, and are 
I hence collectively termed vertebrate animals, or the mrtehfata. 

I S. Another type is exemplified in the common gar den- snail, 

f the naiitiiiis, and the oyster ^ animals whose soft bodies are pro- 

I tected by an external shell, which is harder than bone, and equally 

unlike the skeleton of fishes, and the hard covering of the crab 
and lobster. These creatures form the subject of the present 
history, and are called molluBcaJ^ 

^ Molhism soft (aaimals), from mollis* The Greeks termed them Jla- 
lal'la, whence the modern word Malacolog-^^ or the study of 
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S. The various tribes of insects, spiders, crabs, and worms, 
have no internal skeleton; but to compensate for it, their outer 
integument is sufficiently hard to serve at once the purposes of 
bones, and of a covering and defence. This external amature, 
like the bodies and limbs which it covers, is divided into seg- 
ments or joints, which well distinguishes the members of this 
group from the others. The propriety of arranging worms with 
insects will be seen, if it be remembered, that even the butterfly 
and bee commence existence in a very worm-like form. This 
division of jointed animals bears the name of the articulata.^ 

4. The fourth part of the animal kingdom consists of the 
coral- animals, star-fishes, sea-jellies, and those countless micro- 
scopic beings which swarm in all waters. WMlst other animals 
are bi-lateral, or have a right and left side, and organs an-anged 
in pairs,— these have their organs placed in a circle around the 
mouth or axis of the body, and have hence obtained the appeila- 

iiQii oi radiaia, ^ 

These groups illustrate successively the grand problems of 
animal economy. The lower- divisions exhibit the perfection- 
irinsr of the functions of nutrition and reproduction; the higher- 
groups present the most varied and complete ^development of 
the senses, locomotive powers, andiirstinets. Ti e may also trace 
in them an ideal progression from the simplest to the most 
complicated structm-e and conditions. Commencing with the 
Infusoi-ial monad, we may ascend in imagination by a succession 
of closelv allied forms, to the sea-urchin and holothuria*; and 
thence by the lowest organized worms, upwards to the flying 
insect. Or, starting at the same point, we may pass from the 
polypes to the tunicaries; and from the higher kinds of shdl- 
fish to the true fishes, and so on to those classes whose physical 
organization is most nearly identical with onr o%vn. 

The mollnsca are thus related to two of the other primary 
groups ;— by the affinity of their simpler forms to the zoophjUs, 

* See the Historj' of British Star-fishes, by Professor B. Forbes. 
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and of tlieir higliest class to the fishes ; — >to the cirripedes and 
other articulate aiiimalsj they present only superficial and illusive 
■ resemblance. ■ 

And further, we shall find that although it is customary to 
speah of shell-fish as less perfect” animals, yet they really 
attain the perfection of tlieir own type of structure | indeed it 
would seem to have been impossible to make anyfmdher advance, 
physical, or psychical, except by adopting a widely different 
plan from that on which the molluscous animals have been 
constructed. 

The evidence afforded by geologica,! researches at present 
tends to shew that the four leading types of animal structure 
have existed simultaneously from the very beginning of life 
upon the globe and though perpetually varying in the form 
under which they were manifested, they have never since entirely 
ceased to exist. 

By adding to the living population of the world, those forms 
which peopled it in times long past, we may anive at some dim 
conception of the great scheme of the animal kingdom. And if 
at present we see not the limits of the temple of nature, nor 
fully comprehend its design, — at least we can feel sure that there 
is a boundary to this present order of things ; and that there has 
been a plan, such as we, from our mental constitution, are able 
to appreciate, and to study wdth ever-increasing admiration. 


^ Mr E. Logan, Geological Suiveyoi* of the Canadas, has discovered 
pmits of a torioiae, near Montreal, in the “ Lingula Shale/’ oi' oldest fossi- 
hiferoiis rock at present known. 
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Chapter II. 

CLASSES OE THE MOLLUSCA. 

The nollmca are animals witli soft bodies, enveloped in a Hins- 
cular skin, and usually protected by a univalve or bivalve sbelL 
That part of tbeir integument whiclx contains the viscera and 
secretes the shell, is termed the maiitle ; in the univalves it 
takes the form of a sac, with an opening in front, from wliich 
the head and locomotive organs project : in the bivalves it is 
divided into two lobes. 

The univalve mollusca are enceplialonB^ or furnished with a 
distinct head ; they have eyes and tentacula, and tlie mouth is 
armed with jaws. Cuvier has divided them into three classes, 
founded on the modifications of their feet, or principal locomo- 
tive organs. 

1. The cuttle-fishes constitute the first-class, and are termed 
cephalopoda because theii’ feet, or more properly anm^ are at- 
taclied to the head, forming a circle round the mouth. 



Fig. l.f Oral mpect of a CepMlopo(L 
* From CephaUf the head and poda. feet. Soe the frontispiece and pi I. 
t Fig. 1. LolhjoinilganSf Lam. From a specimen taken off Texihy, by J. 
S. Bowerbank, Esq. The mandibles are seen in the centre, surroundccl by the 
circular lip, the buccal membrahe (with two rows of small cups on its lobes), 
the eight sessile arms, and the long pedunculated tentacles (t), with their en- 
larged extremities or clubs (c). The dorsal arms are lettered (d), the funnel (i). 
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2'. In the gmteropoda,^ or snails, the under side of the bocfy 
forms a single muscular foot, on which the animals creep or 

glide. ■ ' 


Fig. 2. A Gasiero2)od,\ 

3. The pter2)odaX only inhabit the sea, and swim with a [ 
of fins, extending outwards from the sides of the head. 


fig. 3. A Fteropod. § 

The other moUusca are acephalous, or destitute of any dis- 
tinct head ; they are all aquatic, and most of them are attached, 
or have no means of moving from place to place. They arc di- 
vided into three classes, characterized by modifications in their 
breathing-organ and shell. 

4. The drachmpoda^' are bivalves, having one shell placed 
on the back of the animal, and the other in front ; they have no 

* Gasfer, tlie under side of the body; 

t fig. 2. Eelix desertomm, f orskal. fi’om a hving specimen in the 
British Museum, March, 1850, 

wfegc . ^ i 

§ fig. 3. Eyalma tridentata, Lam., from Quoy and Gaimard. 

^ BracUon,, an arm ; these organs were supposed to take the place of 
the feet in the preceding classes. 
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Special breatliing organ, buttlie mantle performs that office * the j 
take their name from two long ciliated arms, developed from the 
sides of the mouth, with which they create cmTeiits that bring 
them food. 



Fig, 4, 5, 6. BracMopadaS^ 


5. The co%cli%feTa{\ or ordinary bivalves, (like the oyster), 
breathe by two pairs of gills, in the form of fiat membraneous 
plates, attached to the mantle ; one valve is applied to the right, 
the other to the left side of the body. 

6. The tmicata have no shell, but are protected by an elas- 
tic, gelatinous timie, with two orifices ; the breathing-organ 
takes the form of an inner or of a riband stretched across 
the internal cavity. 

Mve of these modifications of the molluscan type of organiza- 
tion, were known to Linnmus, who referred the animals of all 
his genera of shell-fish to one or other of tbom ; J but mifortu- 
nately he did not himself adopt the truth which he was the first 

* Fig. 4. (3). Wiynchonella psiUacim^Olmii^ sp., dorsal valve, with the 
animal (after Owen). 5, 6, Terelmiula ausiralis, Q.aoy. From specimens 
collected by Mr. Jnkes. (2). Ideal side view of both valves, (f, the retractor 
mnscles, hy which the valves are opened). (1). Dorsal valve. These wood- 
ciits have been kindly lent by Mr. J. E, Gray. 

t Conchifera^ Shell-bearers, 

I The Limiaean types were— Sepia, Liinax, Clio, Anoniia, Ascidia. Tere-‘ 
hmtula was included with Anomia, its organization being nnlmown. 
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to see ; and here, as in Ms botany, employed an artificial, in pre- 
ference to a natural method. 

^ The systematic arrangenient of natural objects ought not, 
however, to be guided by convenience, nor framed merely for 
the purposes of easy remembrance and communication.” The 
true method must be suggested by the objects themselves, by 
their qualities and relations it may not be easy to learn,— it 
may require perpetual modification and adjustment,— but inas- 
much as it represents the existing state of knowledge it will aid 
in the UNDERSTANDING of the subject, whereas a “dead and 
arbitrary arrangement ” is a perpetual bar to advancement, “ con- 
taining in itself no principle of progression.” {Coleridge.) 



Fig. 7. d Bivalve:^' Pig. 8. A Tmitcarf/A 

* Mija tnmcata.Jj. From Forbes aud Hanley, 
t Ascidia mmiMa, Mull. Ideal representation ; from a specimen dredged 
by Mr. Bowexbank, oft Tenby. 
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Chaptee III. 

HABITS AND ECONOMY OE THE MOLLUSCA. 

Eyee-Y living creature has a Hstory of its own ; eacli lias cliarac” 
teristics by wHcli it may be known from its relatives ; each has 
its own territory, its appropriate food, and its duties to perform 
in the economy of nature. Our present purpose, however, is to 
point out those circumstances and trace the progress of those 
changes which are not peculiar to individuals or to species, 
but have a wider application, and form the history of a great 
class. * 

In their infancy the molluscous animals ai'e more alike, both 
in appearance and habits, than in after life ; and the fry of the 
acquatic races are almost as different from their parents as the 
caterpillar from the butterfly. The analogy, however, is reversed 
in one respect ; for whereas the adult shell-fish are often seden- 
tary, or walk with becoming gravity, the young are all swimmers, 
and by means of their fins and the ocean- currents, they travel 
to long distances, and thus diffuse their race as far as a suitable 
climate and conditions are found. Myriads of these little 
voyagers drift from the shores into the open sea and there perish ; 
their tiny and fragile shells become part of a deposit that is for 
ever increasing over the bed of the deep sea,— at depths too 
gi’eat for any living thing to inhabit. (Fordes.) 

Some of these little creatures shelter themselves beneath the 
shell of their parent for a time, and many can spin silken threads 
with whicli they moor themselves, and avoid being diifted away. 
They all have a protecting shell, and even the young bivalves 
have eyes at this period of their lives, to aid them in choosing an 
appropriate focality. , 

After a few days^ or even less, of this sportive existence, the 
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„ sedentary tribes/ settle in tlie .place they intend to' occupy dmiiig 
the remainder of their lives. The tnnieary cements itself to rock 
or sea-weed ; the shipworm adheres to timber, and the pliolas 
and Uthodgmus %Q. limestone rocks, in which they soon excavate 
a chamber which renders their fct means of anchorage unneces- 
sary. The m^a and razor-fish bmTOw in sand or mud ; the 
mussel and pinm spin a byssus ; the oyster and s]pondylu& 
attach themselves by spines or leafy expansions of their shell ; 
the hracJdopoda are all fixed by similar means, and even some 
of the gasteropods become voluntary prisoners, as the hijiponyx 
and vermetus. 

Other tribes retain the power of travelling at will, and shift 
their quarters periodically, or in search of food ; the river-mussel 
drags itself slowly along by protruding and contracting its flexible 
foot ; the cockle and trigonia have the foot bent, enabling them 
to make short leaps ; the scallop {pector ojpe?^ciilmis) swims 
rapidly by opening and shutting its tinted valves. Nearly all 
the gasteropods creep Kke the snail, though some are much 
more active than others; the pond-snails can glide along the 
surface of the water, sheil-dowmwards ; the. nucleobranches and 
pteropods swim in the open sea. The cuttle-fishes have a 
strange mode of walking, head-downwards, on their outspread 
arms ; they can also swim with their fins, or with their webbed 
arms, or by expelling the water forcibly from their branchial 
chamber ; the calamary can even strike the surface of the sea 
with its tail, and dart into the air Hke the flying-fish. {Owen,) 

By these means the mollusca have spread themselves over 
every part of the habitable globe ; eveij region has its tribe ; 
every situation its appropriate species the land-snails frequent 
moist places, or woods, or sunny banks and rocks, cKmb trees, 
or burrow in the ground. The air-breathing iimneids live in 
fresh-water, only coming occasionally to the surface ; and the 
auriculas live on the sea-shore^ or in salt-marshes. In tlie sea, 
each zone of depth has its molluscous fauna. The limpet and 
periwinkle live between tide-marks, where they are left dry twice 
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a-day ; the troclii and are found at low water, ainoiigst 

the sea-weed; the mussel affects muddy shores, the cockle re- 
joices in extensive sandy fiats. Most of the fin ely-colonred shells 

of the tropics are found in shallow water, or amongst the breakers. 
Oyster-banks are usually in four or five fathom water ; scallop- 
banks at twenty fathoms. Deepest of all, tefebratiilm . 
found, commonly at fifty fathoms, and sometimes at one hundred 
fathoms, even in Polar seas. The fairy-like jptero^oda^ the 
oceanic- snail, and multitudes of other floating inolluscs, pass 
their lives on the open sea, for ever out of sight of land ; w^Mlst 
the litioj>a and scyll(Ba follow the gulf- weed in its voyages, and 
feed upon the green delusive banks. 

The food of the moUusca is either vegetable, infusorial, or 
animal. All the land-snails are vegetable-feeders, and their de- 
predations are but too well known to the gardener and farmer ; . 
many a crop of winter corn and spring tares has been wasted by 
the ravages of the “ small grey slug.'” They have their likings, 
too, for particular plants, most of the pea-tribe and cabbage- 
tribe are favourites, but they hold white mustard iu abhorence, 
and fast or shift their quarters wliile that crop is on the ground.'^' 
Some, like the cellar-snail,” feed on cryptogamie vegetation, or 
on decaying leaves ; and the slugs me attracted fungi^ or any 
odorous substances. The round-mouthed sea-snails are nearly 
all vegetarians, and. consequently limited to the shore and the 
shallow waters in which sea- weeds grow. Beyond fifteen fathoms, 
almost the only vegetable production is the niillipore ; but here 
corals and horny zoophytes take the place of algw and afford a 
more nutritious diet. 

The whole of the bivalves, and other head-less shell-fish, live 
on infusoria, or on microscropic vegetables, brought to them by 
the current which their ciliary apparatus perpetually excites; 
such, too, must be , the sustenance of the magilm, sunk in its 

^ Dilute lime-water and very weak alkaline solutions are more fata! to 
snails than even salt. , ; - , 
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coral ■ beds and of the mlyptfCBa^ fettered to its birth-place by its 
calcaiious foot. , 

The cami?oroiis tribes prey chiefly on other shell-fish^ or on 
zoophytes; sinces with the exception of the cuttle-fishes, their 
organization scarcely adapts them for pursuing and destroying 
other classes of animals. One remarkable exception is formed by 
the which lives parasitically on the star-fish and sea- 

urchin; and another by the testacelle, which preys on the com- 
mon earth-worm, following it in its burrow, and wearing a 
buckler, wliich protects it in the rear. 

Most of the siphonated uniyalves ai'e animal-feeders ; the 
carrion-eating stromb and whelk consume the fishes and other 
creatures whose remains are always plentiful on rough and 
rocky coasts. Many wage war on their own relatives, and take 
them by assault ; the bivalve may close, and the operculated 
nerite retire into Ms home, but the enemy, with rasp-like tongue, 
armed with silicious teeth, files a hole through the shell, — vain 
shield where instinct guides the attack 1 Of the myriads of small 
shells which the sea heaps up in evej-y sheltered ness,®' a large 
proportion will be found thus bor*' by the whelks and purples ; 
and in fossil shell-beds, such i.6 that in the Touraine, nearly half 
the bivalves and sea-siiaiis are perforated, — the relics of antedi- 
luvian banquets. 

This is on the shore, or on the bed of the sea; far aw^ay 
from land the mrimrla and firola pursue the floating acalephe ; 
and the argonaut, with his relative the spkula, both carnivorous, 
are found in the high seas,’" in almost every quarter of the 
globe. The most active and rapacious of all are the calamaries 
and cutties, who vindicate their high position in the natealists’ 
system/’ by preying even on fishes. 

As the shell-fish are great eaters, so in their turn they afibrd 
food to many other creatures ; fulfilling .the universal law of eat- 
ing, and being eaten. Civilized man still swallows the oyster, 
although snails are no longer reckoned “ a dainty dish mussels, 
cockles, and periwinkles are in great esteem with children and 
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tKe other unsophisticated classes of society ; and so are scallops 
and the haliotis, where they can be obtained. Two kinds of 
whelk are brought to the London market in great quantities ; and 
the arms of the cuttle-fish are eaten by the Neapolitans, and also 
by the last Indians and Malays. In seasons of scarcity, vast 
quantities of shell-fish are consumed' by the poor inhabitants of 
the Scotch and Irish coasts.^' Still more are regularly collected 
for bait ; the calamary is much used in the cod-fishery, off New- 
foundland, and the limpet and whelk on om own coasts. 

Many wild animals feed. on sheli-fish ; the rat and the racoon 
seek for them on the sea-shore when pressed by hunger; the 
South-American otter, and the crab-eating opossum constantly 
resort to salt-marshes, and the sea, and prey on the mollusca ; 
the great whale lives habitually on the small floating pteropods ; 
sea-fowl search for the litoral species at every ebbing tide; 
wliilst, in their own element, the marine kinds are perpetually 
devoured by fishes. The haddock is a ‘'great conchologist 
and some good northern sea-shells have been rescued, unbroken, 
from the stomach of the cod ; whilst even the strong valves of 
the cy^rina are not proof against the teeth of the cat-fish 
(miarJdcas), 

They even fall a prey to animals much theij inferiors in saga- 
city ; the star-fish swallows the small bivalve entire, and dissolves 
the animal out of its sheE; and the bubble-shell (jphyUneJy 
itself predacious, is eaten both by star-fish and sea-anemone 
(actiniaj* 

The land-snails afford food to many bii'ds, especially to the 
thrush tribe ; and to some insects, for the luminous larva of the 
glow-^worm lives on them, and some of the large predacious 
beetles (e, g. earalms violacem and goeriim oUnsJ^ occasionally 
IdU slugs* 

- The greatest enemies of the mollmca, however, are those of 
their own nation ; scarcely qne-half the shelly tribes graze peace- 

* See Hugh Miller’^ ‘‘ S,ceaes and T*eg«iids of the North of Scotland.” 
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fully on sea-weed, or subsist on the nutrient particles which the 
sea itself brings to their mouths ; the rest browse on living zoo- 
phytes, or prey upon the vegetable-feeders. 

" Yet ill no class is the instinct of “self-preservation” stronger, 
nor the means of defence more adequate ; their shells seem ex- 
pressly given to compensate for the slowness of their movement, 
and the dimness of their senses. The cuttle-fish escapes from 
attack by swimming backwards and beclouding the water with an 
inky discharge; and the sea-hare (aplasia) pours out, when 
irritated, a copious purple fluid, formerly held to be poisonous. 
Others rely on passive resistance, or on concealment for their 
safety. It has been frequently remarked that molluscs resemble 
the hue and appearance of the situation they frequent ; thus, the 
limpet is commonly overgrown with halani and sea- weed, and 
the ascidian with zoophytes, which form an effectual disguise ; 
the lima and modiola spin together a screen of grotto-ivork. 
One ascidian (a, cocUigera) coats itself with shell-sand, and the 
carrier-trochus cements shells and corals to the margin of its 
habitation, or so loads it with pebbles, that it looks but like a 
little heap of stones. 

It must be confessed that the instincts of the shell-fish are of 
a low^ order, being almost limited to self-preservation, the escape 
from danger, and the choice of food. Their history offers none 
of those marvels which the entomologist loves to relate. An 
instance of something like social feeling has been observed in a 
Eoman snail (helix pomatia) who, after escaping from a garden, 
retoned to it in quest of his feUow-prisoner but the accom- 
plished naturalist who witnessed the circumstance hesitated to 
record a thing so unexampled. The limpet, too, if we may trust 
the observations of Mr. Eobert, of Lyme Eegis, is fond of home, 
or at least possesses a knowledge of topography, and retmms to 
the same roost after an excursion with each tide. Professor 
Porbes has immortalized the sagacity of the razor-fish, who sub- 
mits to he salted in his hole, rather than expose himself to be 
caught, after finding that the enemy, is lying in wait for him. 
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On the other hand, Mr. Bowerbank has a curious example of 
^riiistinct at fault,’’ in the fossil spine of a sea-urchin, which 
appears to have been di'iiied by a carnivorous gasteropod 1 

We have spoken of shell-fish as articles of food, but they have 
other uses, even to man; they are the toys of children, w^ho hear 
in them the roaring of the sea; they are the pride of collectors” 
-—•whose wealth is in a cone or wentle-trap and they are 
the ornaments of barbarous tribes. The Friendly-islander wears 
the orange-cowry as a mark of chieftanship {Stuichhury\ and 
the New Zealander polishes the elencJms into an ornament more 
brilliant than the '‘ pearl eai*^drop” of classical or modern times. 
{Glarhe.) One of the most beautiful substances in nature is the 
shell-opal, formed of the remains of the ammonite. The forms 
and colours of shells (as of all other natural objects), answer some 
particular purpose, or obey some general law ; but besides this^ 
there is much that seems specially intended for our study, and 
calculated to call forth enlightened admiration. Thus the tints 
of many shells are concealed daring life by a dull external coat, 
and the pearly halls of the nautilus are seen by no other eyes 
than ours. Or descending to mere "utility,” how many tracts 
of coast are destitute of limestone, but abound in shell-banks 
which may be burned into lime ; or in shell-sand, for the use of 
farmers.! 

* The extravagant prices tliat have been given for rare sbells, are less to 
be regretted, because they have induced voyagers to collect. Mere slieli-col- 
lecting, however, is no more sdeniifio than pigeon-fancying, or tb,e study of 
old china. Tor educational purposes the best shells are the tij^es of genera, 
or species which illustrate particular points of stractui*e ; and, fortunately for 
students, the prices are much diminished of late years. A Gminana once 
worth 100 guineas” (Sowerhy) is now worth Is. only ; a Weiitle-trap which 
fetched 40 guineas in 1701 (Humplnus) was worth only 20 guineas in 1753, 
and snay now he had for 5s. I ! The Conus ghrla-'niaris has fetched £50 xnoi'e 
than once, and Cijprma umbilicata has been sold for £30 this year, 1850. 

' t Shell-sand is only beneficial on peaty soils, or heavy clny land. It 
sometimes hardens into limestone, as on the coast of Devon ; and at Guada- 
ioupe, where it contains litoral, shells and human skeletons of recent date. 
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respecting the individual duration of the 
shel-fishj though their length of life must be very variable. 
Many of the aquatic species are annuals, fulfilling the cycle of 
their existence in a single year; whole races are entombed in 
the wintry tide of mud that grows from year to year in the beds 
of livers, and lakes, and seas ; thus, in the Wealden clay we find 
layer above layer of small river-snails, alternating with thin 
strata of sediment, the index of immeasureably distant years. 
Dredgers find that whilst the adults of some shell-fish, can he 
taken at all seasons, others can be obtained late in the autumn or 
winter only; those caught in spring and summer being young, or 
half-grown; and it is a common remark that dead shells (of some 
species) can be obtahied, of a larger size than any that we find 
alive, because they attain their full-growth at a season when our 
researches are suspended. Some species require part of two 
years for their full development; the young of the dork and 
eolk are ' born in the summer time, in the warm shalloivs near 
the shore; on the approach of winter they retire to deeper water, 
and in the following spring return to the tidal rocks, attain their 
full-growdh early in the summer, and after spawming-time dis- 
appear. 

The land-snails are mostly biennial ; hatched in the summer 
and autumn, they are half-grown by the winter-time, and acquire 
their full-gi‘owth in the following spring or summer. In confine- 
ment, a garden-snail will live for six or eight years ; but in their 
natoal state it is probable that a great many die in their second 
winter, for clusters of empty shells may be found, adhering to one 
another, under ivied wads, and in other sheltered situations ; the 
animals having perished in their hybernation. Some of the 
spiral sea-shells live a great many years, and tell their age in a 
very plain and interesting manner, by the number of fringes 
(mfke%) on their whirls ; the contour of the ranella and murex 
depends on the regular recurrence of these ornaments, which 
occur after the same intervals in well-fed individuals, as in their 
less fortunate kindred. The Ammonites, appear, by then varice^,_ 
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or periodic moutlis (pi. III., fig. S), to liaYe lived and eontimied 

growing for many years. 

Many of tlie bivalves, like the mussel and cockle, attain their 
M-growth in a year. The oyster continues enlarging his shell 
by annual “shoots/’ for four or five years, and then ceases to 
grow outwards ; but very aged specimens may be tbiind, especi™ 
ally in a fossil state, with shells an inch or two in thickness. 
The giant- clam (tTidoicna) which attains so large a size that 
poets and sculptors have made it the cradle of the sea-goddess, — 
must enjoy an unusual longevity; living in the sheltered lagoons 
of coral-islands, and not discursive in its habits, the corals grow 
up around, until it is often nearly buried by them ; but although 
there seems to be no certain limit to its life (though it may live 
a century for all that we know), yet the time will probably come 
when it wiD. be overgrown by its neighbours, or choked with 
sediment. 

The fresh-water molluscs of cold climates bury themselves 
during winter, in the mud of their ponds and rivers ; and the 
land-snails hide themselves in the ground, or beneath moss and 
dead leaves. In warm climates they become torpid during the 
hottest and driest part of the year. 

Those genera and species which are most subject to this 
“ summer sleep,” are remarkable for their tenacity of life ; and 
numerous instances have been recorded of their importation from 
distant countries, in a living state. In June, ISoO, a living 
pond-mussel was sent to Mr. Gray, from iLustralia, "which had 
been more than a year out of water. The poad-snaiis {ampul- 
larim) have been found ahve in logs of mahogany from Honduras 
(Mr. Pickering) ; and M. Cailiaiid carried some from 
Paris, packed in saw-dust. Indeed, it is not easy to ascertain 
the limit of their endurance ; for Mr. Laidlay having placed a 
number in a drawer for this pui*pose, found them alive after fim 

^ It was alive 498 days after it was taken from the poud ; and in the 
interim had been only twice for a tew hours in water, to sec if it was alive. ■— 
Hev. W, 0, Newnhm 
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altlioiigli in tlie warn climate of Calcutta. The 
f/zas, which are also o^^ercidated, are well known to suiwive impri- 
sonments of many months; but in the ordinary land-snails such 
eases are more remarkable. Some of the large tropical buUmiy 
brought by Lieutenant Graves from YalparaisOj revived after being 
packed, some for thirteen, others for twenty months. In 1849, 
Mr. Pickering received from Mr. Wollaston a basket-full of 
Madeira snails (of twenty or thirty different species), three- 
fourths of which proved to be alive, after several months^ confine- 
ment, iiiciiiding a sea-voyage, Mr. Wollaston has himself told 
us that specimens of two Madeira snails (helh paj^iUo and tecti-- 
formis) survived a fast and imprisonment in pili-boxes, of two 
years and a half, and that a large number of the small helu 
turricnla, brought to England at the same time, were all living 
after being inclosed in a dry bag for a year and a half. 

But the most interesting example of resuscitation occurred to 
a specimen of the Desert snail, from Egypt, chronicled by Dr. 
Baird. This individual was fixed to a tablet in the British 
Museum, on the 25th of March, 1846 ; and on March 7th, 1850, 
it was observed that he must have come out of his shell in the 
interval (as the paper had been discoloured, apparently in his 
attempt to get awaj') ; but finding escape impossible, had again 
retired, closing his aperture with the usual glistening film ; this 
led to his immersion in tepid water, and marvellous recovery. 
He is now (March 13th, 1850) alive and flourishing, and has sat 
for his portrait. (Eig. 2.} 

The permanency of the shell-bearing races is effectually pro- 
vided for by their extreme fecundity ; and though exposed to a 
lmnd3*ed dcingers in their early life, enough survive toa’e-people 
the land and sea abundantly. The spawn of a single doris may 
contain 600,000 eggs (Darwin) ; a river-mussel has been 
estimated to produce 300,000 young in one season, and the 
oyster cannot be much less prolific. The land-snails have fewer 
enemies, and, fortunately, lay fewer’ eggs. 

An. Nat. Hist. 1850. 
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Lastly^ tlie exhibit the same instinctive care with 

insects and the higher animals, in placing theii' eggs in situations 
where they will be safe from injury, or open to the infliiences of 
air and heat, or surrounded by the food wliich the young will 
require. The tropical dulmz cement leaves togetiier, to protect 
and conceal their large, bii’d-Mke, eggs ; the slugs bury tlieirS in 
the ground ; the oceanic-snail attaches them to a floating raft ; 



and the argonaut carries them in her fr’ail boat. The horny cap- 
sules of the whelk are clustered in groups, with spaces peiwading 
the interior, for the free passage of sea-water ; and the nidamental 
ribbon of the dons and eolu is attached to a rock, or some 
solid surface from wliich it will not be detached by the waves. 
The river-mussel and c^clas caiTy their parental care still frirther, 
and nurse their young in their own mantle, or in a special man 
supmm^ designed, like that of the opossum, to protect them until 
tliey are strong enough to shift for themselves. 

If any one imbued with the spirit of Paley or Chateaubriand, 
should study these phenomena, he might discover more than the 
“ barren facts’’ which alone appear, without significance, to the 
unspiritual eye; he would see at every step fresh proofs of the 
wisdom and goodness of God, who thus manifests his greatness 
by displaying the same care for the maintenance of liis feeblest 
creatures, as for the well-being of man, and the stability of the 
world. 
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. ChapteR'IY. . 

STEUCTUEE AND PHISIOLOGY'.QE THE' MOLLU-SCA. 

Molluscous animals possess a distinct nervous system, in- 
struments appropriated to the five senses, and muscles by whicli 
they execute a variety of movements. They have organs, by 
which food is procured and digested,— a heart, with arteries 
and veins, through which their colourless fiuids circulate, — a 
breathing-OTgan, — and in most instances, a protecting shell. 
They produce eggs ; and the young generally pass through one 
preparatory, or larval, stage. 

The nervoti^ mjBterti, upon which sensation and the exercise 
of muscular motion depend, consists of a brain or principal 
emtre, and of various nerves possessing distinct properties : the 
Of tic nerves are only sensible of light and colours ; the auditory 
nerves convey impressions of sound ; the olfactory, of odours ; 
the gimtatory, of flavours ; whilst the nerves of touch or feeb’ng 
are widely diffused, and indicate in a more general way the pre- 
sence of external objects. The nerves by which motion is pro« 
duced, are distinct from these, but so accompany them as to ap- 
pear like parts of the same cords. Both kinds of nerves cease 
to act wdien their connection with the centre is interrupted or 
destroyed. There is reason to believe, that most of the move- 
ments of the lower aninials result from the reflection of external 
1^^ stimulants (like the process of hreatUng in man), without the 
intervention of the 

In the molliisca, the principal part of the nervous system is 
a ring surrounding the throat (msopliagm), and giving off nerves 
to different parts of the body. The points from whicli the nerves 
radiate, are enlargements, termed centres (ganglia), those on the 

See Midler’s Elements of Philosophy, edited by T)r. Baly. 
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sides and upper part of the ring represent the brain, and supply 
nerves to the eyes, tentacles, and month; other centres, con- 
nected with the lower side of the oesophageal ring, send nerves 
to the foot, viscera, and respiratory organ. In the bivalves, the 
branchial centre is the most conspicuous, and is situated on the 
posterior adductor muscle^ In the tunicaries, the corresponding 
nervous centre may be seen between the two orifices in the 
muscular tunic. This scattered condition of the nervous centres 
is eminently characteristic of the entire sub-kingdom. 

Orgam of special sense. — SigM. The eyes are two in num- 
ber, placed on the front or sides of the head ; sometimes they 
are sessile, in others stalked, or placed on long pedicels fom- 
mato;phora). The eyes of the cuttle-fishes resemble those of 
fishes in their large size and complicated structui'e. Each con- 
sists of a strong fibrous globe (sleroUc), transparent in front 
(cornea), with the opposite internal surface (retim) covered by 
a dark pigment which receives the rays of light. This chamber 
is occupied by an aqueous humour, a crystalline lens, and a vi- 
treous liumnur, as in the human eye. In the stromhiclce, the 
eye is not less highly organised, but in most of the gasteropoda 
it has a more simple structure, and perhaps only possesses sen- 
sibility of light without the power of distinct vision. The 
larval bivalves have also a pair of eyes in the normal position 
(fig. 30) near the mouth ; but their development is not con- 
tinued, and the adults are either eyeless, or possess merely ru- 
dimentary organs of vision, in the form of black dots {ocelli) 
along the margin of the mantle.'^ These supposed eyes have 
been detected in a great many bivalves, but they are most con- 
spicuous in the scallop, w-hich has received the name of argus 
from Foil, on this account (fig. 10). 

In the tunicaries similar ocelli are placed between the ten- 
tacles which surround the orifices. 

* “ Each possesses a , cornea, lens, choroid and nerve ; they arc, wltliorit 
doaht, organs of 
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ri^. 10. P eaten varlus.^ 

Sense of Hearing, In the highest cephalopods, this organ 
consists of two cavities in the rudimentary cranium which pro- 
tects the brain ; a small calcarions body or otolitJie is suspended 
in each, as in the vestibular cavities of fishes.f Similar auditory 
capsules occm' near the base of the tentacles in the gasteropoda, 
and they have been detected, by the vibration of the otclithes, 
in many bivalves and brachiopods. With the exception of 
tritonia and eoUs, none of mollusca have been observed to emit 
sounds. {Grant), 

Seme of Smell, This faculty is evidently possessed by the 
cuttle-fishes and gasteropods : snails discriminate their food by 
it, slugs are attracted by offensive odours, and many of the mo," 
line zoopliaga may be taken with animal baits. In the pearly 
nautilus, there is a hollow pHcated process beneath each eye, 


Fig. 11, Tentacle of a NuMhrmch.X 


^ Peden varius, L., from a specimen dredged by Mr. Bowerbank, off 
Tenby ; m,, the paUial curtains ; hr, the branchice. ■ 

t In die Octox)od 3 , there is a foramen near the eye, and in some of the 
Cakmaries a plicated organ, which M. D’Orbigny . regards as an estcruai 

t Fi-^, 11. Tentacle oi SoUc crronata, Forbes, from Alder and llaacoch. 
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wliicli M, Yalenciennes regards as the organ of smell'®. Messrs, 
Hancock and Embleton attribute the same function to the ia» 
mellated tentacles of the nudibrancliSj and compare them with 
the olfactory organs of fishes. 

The labial tentacles of the bivalves are considered to be or- 
gans for discriminating food, but in. what way is unknown (fig, 
IS. Z, t.) The 8eme of taste ^ is also indicated rather by the 
habits of the animals, and their choice of food, than by the 
structure of a special organ. The acepliala appear to exercise 
little discrimination in selecting food, and swallow anything that 
is small enough to enter their mouths, including li\ung animal- 
cules, and even the sharp spictila of sponges. In some instances, 
however, the oral orifice is well guarded, as in pecten (fig. 10.) 
In the Bnceplala^ the tongue is armed with spines, employed 
in the comminution of the food, and cannot possess a veiy de- 
licate sense. The more ordinary 
and diffused sense of touch is pos- 
sessed by all the mollusca ; it is 
exercised by the skin, which is 
evciywhere soft and lubricous, 
and in a higher degree by the 
fringes of the bivalves (fig. 13), 

and by the filaments and tentacles {vibractda) of the gasteropods ; 
the eye-pedicels of the snail are evidently endowed with great 
sensitiveness in this respect. That shell-fish are not very sensi- 
ble of pain, we may well believe, on account of their tenacity of 
life, and the extent to which they have the power of reproducing 
lost parts. 

Muscular* System^ The muscles of the iinoUmca are prin- 
cipally connected with the skin, which is exceedingly contractile 
in every part. The snail affords a remarkable, though familiar 

* Mr. Owen regards the membraneons law.eUm between the oral tentacles 
and in front of the mouth, as the seat of the olfactory sense, to J%. 44. 

t Fig. 12. L^ton sqmmostm Moni., from a drawing by Mr. Alder, in 
the British Mollusca; copied by permission of Mr. Van Voorst. 
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: mstancej wliea, it draws in its eye-stalks, by a process like tlie 
iiiversion of a glove-finger ; the brancMng gills of some ot the 
sea-slugs, and the tentacles of the cuttle-fishes, are also emi- 
nently contractile/'*' 

The inner tunic of the asciMam 8, i.) ^ beau- 

tiful example of muscular tissue, the crossing fibres ha.viDg much 
the appearance of basket-work- in the transparent saljjiam, 
these fibres are grouped in flat bands, and arranged in charac- 
teristic patterns. In this class {timicata) they act only as 
BjjJdncten (or circular muscles), and by their sudden contraction 
expel the water from the branchial cavity. The muscular foot of 
the bivalves is extremely flexible, having layers of circular fibres 
for its protrusion, (fig. 18./) and longitudinal bands for its re- 
: traction (fig. SO A) ; its structure and mobility has been com- 

pared to that of the human tongue. In the burrowing shell -fish 
(sfich as soleu), it is very large and powerful, and in the boring 
species, its surface is studded with silicious particles (spicula), 
which render it a very efficient instrument for the enlargement 
of their cells. (Ilmicoclc.) In the attached bivalves it is not 
developed, or exists only in a rudimen- 
tary state, and is subsidiary to a gland 
which secretes the material of those threads 
with which the mussel and pinna attach 
themselves. (Fig. 13.) These threads 
are termed the hjmis ; the plug of the 
anomia, and the pedicel of iBi^ehrakda 
are modifications of the hyBmm. 

In the cuttle-fishes alone, we find muscles attached to in- 
ternal cartilages which represent the bones of veiiebrate animals ; 
the muscles of the arms are inserted in a cranial cartilage, and 
those of the .fins in the lateral cartilages, the equivalents of the 
pectoral fins of fishes. , , 

* Tbe mascular fibres of shell-fish do not exMhit the transverse stripes 
which characterize voluntary muscles in the higher animjxls. 

t Pig.' 13. Dremem iiohj^norylta (Pttllas sp.) from the Surrej? timber- 
•i docks. /, foot h, byssus. ' ' 
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Muscles of a tMi’d kind ai’e attacked to tiie sliell. Tlie vakes 
of ilic oyster (and other mmo-myarki) are comiectecl by a single 
niuseie ; those of the '"'cytherea (and other dkmyarks)^ by two ; 
the contraction of which brings the valves together. They are 
hence named addmton ; and the part of the shell to which they 
are attached is always indicated by scars. (Fig. 14, a. d). 



The border of the mantle is also muscular, and the place of 
its attachment is marked in the shell by a line called the paMud 
impression (p ) ; the presence of a bay, or sims ( s ), in this line, 
shews that the animal had retractile siphons ; the foot of tlie 
animal is withdrawn by retractor muscles also attached to the 
shell, and leading small scars neat' those of the adductors 
(Fig. 30*). ^ 

The gastcropods withdraw into their shells when alarmed, 
by a sltell-inuscle, which passes into the foot, or is attached to 
the operctd'um ; its impression is horse-shoe»shaped in the liiii™ 
pet, as also in mmcella, concliolepas^ and the nautilus ; it be- 

* Tig, 14. (^i^erea cUonBi E., coast of Devon, (original) ; /^, tlie hinge 
ligament j the .nmlbo';- % the Itmnle ; cardinal tooth i ti\ lateral teeth ; 

anterior adductor, i P^^sterior adductor ; pallial impression ; .y, sinus, 

occupied hy retractor of the siphons. 
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I comes deeper witli age. In tlie spiral univalves, the scar is 

j less conspicupus, being situated on the columella, and sometimes 

; divided, forming- two spots. It corresponds to the posterior 

’• 5 in the bivalves. 

^ Digestive 8]/ ste7n. This part of the animal economy is alh 

important in the radiate classes, and scarcely of less consequence 
in the mollmca. In the ascidians (fig. 8, i), the alimentary 
: canal is a convoluted tube, in part answering to the cesophagus, 

and in part to the intestine ; the stomach is distinguished by 
longitudinal folds, wdiich increase its extent of surface ; it receives 
the secretion of the liver by one or more apertures. In those 
bivalves, which have a large foot, the digestive organs are con- 
cealed in the upper part of that organ ; the mouth is unarmed, 
except by two pairs of soft membranous palpi, which look like 
aqcessory gills (fig. 18. Z. t,) The ciliated arms of the brachi- 
pods, occupy a similar position (figs. 4, 5, 6), and are regarded 
as their equivalents. The encephaious mollusca are frequently 
armed with horny jaws, working vertically like the mandibles of 
a bird ; ' in the land-snails, the upper jaw is opposed only by the 
denticulated tongue, wdiilst the iimneids have two additional 
horny jaws, acting laterally. The tongue is muscular, and armed 
with recurved spines (or Imgiial teeth), arranged in a great va- 
riety of patterns, which are eminently characteristic of the 
genera.'"^ Their teeth are amber-coloured, glossy, and trails- 
■ lucent ; and being silicious (they are insoluble in acid), they can 

be used like a file, for the abrasion of very hard substances. 

, With them the limpet rasps the stony nuUipore, the whelk bores 

j i-' holes in otlier shells, and the cuttle-fish doubtless uses its tongue 
in the same manner as the cat. The tongue, or lingual ribbon, 
usually forms a triple band, of which the central part is called 
the raoliis, and the lateral tracts pleiim, the rachidian teeth 

* The preparation of the lingual ribhon as ai permanent inieroscopic object, 
requires some nicety of manipulation, but, the, arrangement of the teeth may 
: be, seen by merely compressing part of the animal between two pieces of 

r c 2 

ih. ' 
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>i)iaetimes form a single seriesj overlapping eacli otlici% or tliere 
,:iro lateral teett on eacli side of a median series. Jlie teeth on 
1 he pleurae are termed midni ; they are extremely numerous in 
the plant-eating gasteropods. (Fig. 15, A.)'- 


Fig. 15. lihic/udl Teeth of yiolluscu. 

Sometimes the tongue forms a short semi-circuiar ridge, 
l•ont^^iEe(l between the jaws ; at others, it is extremely elongated, 
uiid when withdiwvn, its folds extend backwards to the stomach. 
Tlie lingual ribbon of the limpet is longer than the w'hole ani- 
mal; the tongue of the whelk has 100 rows of teeth ; aud 
t!:e great slug has 160 rows, with 180 teeth in each row. 


' w”' 

Fig. 16. Tongue of the Whelh.'^ 

The front of the tongue is frequently curved, or bent qmte' 
over; it is the part of the instrument in use, and its teeth are 
* tv 15 A. mp^\!iiA^ aitTOcUsdneranus(A^^ 

ijavationcoiBrnuaicated ly Wm. Thomson, Esq., of Kmg s Coilege. 
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often broken or blunted* The posterior part of the lingual rib- 
bon usually has its margins rolled together, and united, forming 
a tube, which is presumed to open gradually. The new teeth 
are developed from behind forwards, and are brought successively 
into use, as in the sharks and rays amongst lishes. In the 
hidladie the fachk of the tongue is unarmed, and the business 
communicating the food is transferred to an organ which re- 
sembles the gizzard of a fowl, and is often paved with calcarious 
plates, so large and strong as to crush the small shell-fish 
which are swallowed entire. In the 
which is a vegetable-feeder, 
the gizzard is armed with numerous 
small plates and spines. The stomach 
of some bivalves contains an instru- 

naent caUed the “ crystallme stylet,” Gizzard of Bulla 

which is conjectured to have a si- 
milar use. In ihe cephaiopods there is a crop in which the 
food may aeciimuiate, as well as a gizzard for its trituration. 

The limr is always large in the mollusca (fig. 10) ; its se- 
cretion is derived from arterial blood, and is poured either intc? 
the stomach, or the commencement of the intestine. In the 
imdibraiichs, whose stomachs are often remarkably branched, 
the liver accompanies aU the gastric ramifications, and even 
enters the respiratory papiike on the backs of the eolids. The 
existence of a renal organ has been ascertained in most classes " 
in the bivalves it was detected by the presence of uric acid. The 
intestine is more convoluted in the herbivorous than in the car- 
nivorous tribes : in the bivalves and in haliotis it passes througli 
the ventricle of the heart ; its termination is always near the 
respiratory aperture (or excurrent orifice,, when there me 


Fig. 17. Gi;?zard of htJla Ugnmia (original). Front and side view of 
iialf-growH spex‘imei!,, with the part nearest the head of the animal down- 
wards ; ii) tJi.e view the plates arc iu contact. The mrdiae orifice is in 
the ceiUTe, iu front; the pylorw oriDce is on the potoior dorsal side, neat 

the smaJ] trunsverae plate. ,, , 
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two'*'), and tlie excrements are carried away by tlie water wMcIi 
has already passed over the gills. 

Besides the organs already mentioned, the enceplialons inoh 
luslvs are always furnished with well-developed mlwarjj (jlandB, 
and some have a rudimentary pancreas ; many have also special 
glands for the secretion of coloured fluids, such as the purple of 
the mw^ex, the violet liquid of ianiliina and aplysia^ the yellow 
of the hnlladm, the milky fluid of eolis^ and the inky secretion of 
the euttie-rishes. A few exhale peculiar odours, like the garlic- 
snail {Jtelix alUaria) and eledone moscMta, Many are phos- 
phorescent, especially the floating tunicaries {salpa and pyrosomcf), 
and bivalves which inhabit holes {plwladidre). Some of the cuttle- 
fishes are slightly luminous ; and one land-slug, the plmplmrax. 
takes its name from the same property. 

QirculaUng system^ The moUusca have no distinct absorbent 
system, but the product of digestion (chyle) passes into tlie ge- 
neral abdominal cavity, and thence into the larger veins, which 
arc perforated with numerous round apertures. The circulating 
organs are the heart, arteries, and veins ; the blood is colourless, 
or pale bluish white. The heart consists of an auricle (soinethnes 
divided into two), which receives the blood from the gills ; and 
a muscular ventricle wlucli propels it into the arteries of the 
body. From the capillary extremities of the arteries it collects 
again into the veins, circulates a second time through the respi- 
ratory organ, and returns to the heart as arterial blood. Besides 
this systemic heart, the ^circulation is aided by two additional 
hrancMal hearts in the cuttle-fishes ; and by four in tlie hracldo- 
poda. Mr. Aider has counted from 60 to SO pulsations per 
minute in the nudihranchs, and 120 per minute in a vUrina, 
Both the arteries and veins form occasionally wdde spaces, or 

^ In most of the gastcropods the irdestine returns iqjon itself, and ter» 
minates on the right aide, near the head. Occasionally it ends in a peiib- 
ration more or less removed from tiie margin of the a])ei*ttire, as in iroeho- 
form, JimtreUa^ macrochkma^. and dentedmu. In chiton the hitestiiie is 
straight, and terminates posteriorly. . 
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! ia tiie cnttle-fislies tlie oesophagus is partly or entkely 

1 surimaded by a venoiis ; and in the mepliala imQtdk 

; ca’^dty itself forms part of the circulating system. j 

;• The circulation ill the tunicaries presents a most remarkable 

^ exception to the general rulej for their blood ebbs and flows in 1 

i the same vessels, as it was supposed to do in the human veins | 

I before the time of Harvey, In the transparent salpm it may be 

seen passing from the heart into vessels connected with the 
viscera and tunics, and thence into the branchial vessels ; but 
when this has continued for a time, the movement ceases, and 
recommences in the opposite direction, passing from the heart | 

to the gill and thence to the system. {Lister,) In the compound 
tunicaries, there is a common circulation thirough the connecting 
medium, in addition to the individual currents. 

Aquiferous canals. Sea-water is admitted to the visceral 
cavity of many of the mollusks (as it is also in radiate animals), 

I by minute canals, opening externally in the form of pores. 

I These aquiferous pores are situated either in the centre of the 

! creeping disc, as in cyprmi., conus^ and micillaria ; or at its mar- 

I gin, as in haliotis, doris, and aplysia. In the cnttle- fishes, tliei?' 

i are variously placed, on the sides of the head, or at the bases of 

' the arms ; some of them conduct to the large sub-orbital 

I pouches, into which the tentacles are retracted. 

Respiratory system. The respiratory process consists in the 
exposure of the blood to the influence of air, or water con- 
taining air ; during which oxygen is absorbed and carbonic acid 
liberated. It is a process essential to animal life, and is never 
I entirely suspended, even dining hybernation. Those air- 

' breathers that inhabit water are obliged to visit the surface fre- 

quently ; and stale water is so inimical to the water-breathers, 
that they soon attempt to escape from the confinement of a glass 
:• or basin, unless the wuter is frequently renewed.*" In general, 

^ When aquatic plants are kept in the same glass with water-breathing 
snails, a haianoe is produced ; which enables both to live without change of 
water. 
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ircoli" water is immediately fatal to marine species, and salt-water 
to those wliieli properly inhabit fresh ; but there are some whieli 
aifect brackish water, and many which endure it to a limited ex- 
tent. The depth at which shell-fish, live, is influenced by the 
quantity of oxygen which they require ; the most jictivc and 
enei'getic races live only in shallow water, or near tlie siirfaee ; 
those fbiiud in very deep -water are the lowest in their instincts, 
and are specially organized for their situation. Some water- 
breathers require only moist sea-air, and a bi-diurnai ^dsit from 
the tide, — like the periwinkle, limpet, and kellki ; whilst many 
air-l^reathers live entirely in the water or in damp places by the 
water-side. In fact, the nature of the respiratory process is the 
same, whether it be aquatic or aerial, and it is essential in each 
case that lire surface of the breathing-organ should be preserved 
moist. The process is more complete in proportion to the ex- 
tent and minute sub-division of the vessels, in which the circu- 
lating fluid is exposed to the revirlfying influence. 

The land-snails {pdmomfei'd), have a lung, or air-chamber, 
formed by the folding of the man tie, over the interior of which 
the pulmonary vessels are distributed; this chamber Inis a roimcl. 
orifice, on the right side of the animal, w'hich opens and ' closes 
at irregukr intervals. The air in this cavity seems to renew 
itself with sufficient rapidity (by the law of dili'usion), without- 
any special mechanism. 

In the aquatic sheE-fish, respiration is performed by the 
mantle, or by a portion of it specialized, and Ibrrmng a gill 
(hramhia). It is effected by the mantle alone in one family of 
tuiiioaries in ^dl the h-mcMopoda^ and in one flunily ■ 

of gasteropods (adceonidd). 

In most of the timicaia^ the breathing organ forms a distinct 

lining the muscular tunic, or mantle (fig. 8. ; this sac has 

only one external aperture, and conducts to the moutli, which is 
situated at its base. It is, a sieve-like structure, and its inner 
surface' is dothed'witt^vibratile ciliiv^ which create a perpetual 

« From dlim^ m eyeksli ; they- are only visible under fuvoiirabkj cireiiia- 


smXJCTURB ; AND VPH OP TEE HOELESCA. 


curreut, settiiig in througli the (branchial) orifice, escaping tliroiigli 
the meshes of the net, and passing out by the anal orifice of the 
outer tunics. The regularity of this cuiTent is interrupted only 
by spasmodic contractions of the mantle; occurring at irregular 
intervals, by which the creatine spkts out water from both orifices, 
aiul thus clears its cavity of such accumulated particFes as are 
rejected by the mouth ; and too large to escape through the 
branchial pores. In the salpians, these contractions are ryth- 
mical, and have the effect of propelling them backwards. Li the 
ordinary bivalves, the gills form two membranous plates on each 
side of the body ; the muscu- 
lar mantle is still sometimes 
unitedj forming a chamber 
with two orihees, into one 
of which the water hows, 
whilst it escapes from the 
other ; there is a third open- 
ing in front, for the foot, but 
this in no v/ise influences the 

braiicliial circulation. Some- ^S- 18- Trigonia. peoBmta.fi 
times the orifices are drawn out into long tubes, or d'phom^ 
peciaily in those sheU-fish which burrow in sand. (Figs. 



''es-'. 

"Bi' 



Pig. 19. Bimhe with hng dyliom,^ 

stances, with the ail of a microscope ; but the currents they cause arc easily 
made perceptible by dropping fine sand into the water over them. 

Trigodia yecthiata, Lam. (original). Brought from Australia by tlir 
late Captain Owen Stanley. The gills are seen in the centre tlu-ough the 
transparent mantle. <?, mouth; I tf labial tentacles; /, foot ; vent. 

t Fig. 19. Bmmmob la vespertkiz, Chemn, Voli, veducod one half. 
The arrows indicate the direction of the. current, r respiratory siphon. 
e s, excuiTCiit siphon. 
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Tliose bivalves wliieh liave no siplioiis, and even those in 
wliicli tlie mantle is divided into two lobes, are piovided with 
valves or folds wMcli render tlie respiratory cliaunels just as 
complete in effect. These currents are not in any way connected 
willi the opening and closing of the valves, which is only done 
in moving’ ; or in efforts to expel irritating particles.- 

In some of the gadm^opoda the respiratory organs form tnits, 
exposed on the back and sides (as in the midlhrcmcheM), or pro- 
tected by a fold of the mantle (as in the inferohranclm and 
tedibranches of Cuvier). But in most the mantle is Mected, 
and forms a vaulted chamber over the back of the neck, m which 
are contained the pectinated or plume-like gills (fig. 61). In the 
carnivorous gasteropods {dphonodomata) the water passes into 
this chamber through a siphon, formed by a prolongation of the 
upper margin of the mantle, and protected by the canal of the 
slieli ; after traversing the length of the gill, it returns and es- 
capes through a posterior siphon, generally less developed, but 
very long in ovukm volm, and forming a tubular spine in tgphk. 

In the plant-eating sea-snails {holostomaid), there is no true 
siphon, but one of the “ neck-lappets” is sometimes ciiiied up 
and performs the same office, as in paludina and ampullaria (fig\ 
S4). The in-coming and out-going* currents in the branchial 
chamber, are kept apart by a valve-like fringe, continued from 
the neck-lappet. The out-cuiTeiit is still more effectually isolated 
in pssuTBllci, Juiliotis, and dcntalivM, where it escapes by a hole in 
the shell, frur removed from the point at which it entered. Near 
this outlet are the anal, renal, and generative orifices. 

The cephalopods have two or four plume-like gills, symme- 
trically placed in a branchial chamber, situated on the under-side 

« If a river-mussel he ifiaeed in a glass of water, and fine sand let faB 
gently over its respiratory oriilces, the particles \rili he seen to rehoimd ironi 
lie vicinity of the upper aperture, whilst they enter the lower one rapidly. 
Bui as this Mud of food is not palatable, the creature will soon give a plunge 
with its foot, and closing its valves, split the water (and with it tlie sand) 
fi'om both orifices j the motion of the foot is, of coiusc, intended to change 
its position. 
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of tlie body ; the opening is in front, and occupied by a ftmnel, 
vvliicli, in the nautilus, closely resembles tbe sipbon of t'lie 
dina, but lias its edges united in the cuttle-frslies. The free 
edge of the mantle is so adapted that it allows the water to enter 
the branchial chamber on each side of the funnel ; its muscular 
walls then contract and force the water toough the funnel, an 
arrangement chielly subservient to locomotion/^' Mr. Bower- 
bank has observed, that the eledone makes twenty respiiutions 
per minute, when resting quietly in a basin of water. 

In most instances, the water on the surface of the gills is 
changed by ciliary action alone ; in the ceplialopods and saJ^ians, 
it is renewed by the alternate expansion and contraction of the 
respiratoi-y chamber, as in the vertebrate animals. 

The respiratory system is of the highest importance in the 
economy of the mollusca, and its modifications afibrd most va- 
luable characters in classification. It wiii be observed that the 
Cuvierian clmms are based on a variety of particulars, and are 
very unequal in importance ; but the orders are characterized by 
their respiratory conditions, and are of much more nearly equal 
value. 

Orders. Classes. 

i t Dibranchiata. Owen. 

Tetrabranchiata. Owen. 
iSlucleobranchiata. Bl. 

Prosobranchiata. M. Edw. 

Pulmonifera. Guv. 

Opisthobranchiata. M. Edw. 

Aporobranchiata, BL Ptekopoda. 

( Pahiobranchiata. BL Beaohiopoda. 

Lamellibranchiata. BL Conchipeba. 

Heterobranchiata. BL Ttjnioata. 

The Shell. The relation of the shell to the breathing-organ 
is very intimate ; indeed, it may be regarded as a pieumo-skeleton, 

^ A vcxy efflciDnt iKcatis of locomotion in the slender pointed colEnnaries, 
wMch dart backwards with the recoil, hke rockets. 



I Cephalopoda. 
1 Gasteeopoda. 
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being essentially a calcified portioB of tlie mantle, of wliicli tlie 
breatliing-organ is at most a specialised part.--- 

The shell is so characteristic of the mollusea that tlisy have 
been coiiimoaly called testacea” (from tenta a slieil”), m 
scieutilic books ; and the popular name of sliell-iish,” though 
not quite aeciu'ate, cannot be replaced by any other epithet in 
connnon use. In one whole class, however, and in several 
families, tlierc is nothing that would be po])ularIy recognised as 
a shell. 

Shells arc said to be exte^^ml when the animal is contained in 
them, and internal when they are concealed in the mantle*; the 
latter, as well as the shell-less species, being caUed naJied mollusks. 

Tlirec-lburths of the molhma are mmalve, or have but one 
shell; the others are mostly himhe, or have two shells; the 
plmlads have accessory plates, and tlie shell of eliUon consists of 
eight pieces. Most of the miiUimhes of old authors were arti- 
culate animals (cirnpedei)^ erroneously included with the rnollmea. 
whicli they resemble only in outward appearance. 

All, except the argonaut, acquire a riidimental shell before 
they are hatched, which becomes the mideus of the adult shell ; 
it is often difcently shaped and coloui’ed from the rest of tlio 
shell, and hence tlie/rj^ arc apt to bo mistaken for distinct species 
from their parents. 

In ciimha (fig. 20) the nucleus is large and irregular; injmns 
mttirjuus it is cylindrical ; in ih.t pyramiddlidm it is oblique; and 
it is spiral in carimrla^ atlmita^ and many limpets, which are 
symmetrical wdien adult. 

The rudimentary shell of the mdilramM is shed at an early 

In its xnost reduced forna the shell is only a hollow cone, or plate, pro- 
tecting the breathing organ and hearty as in iedmdhi, cannarUu Its 
peculiar leatnres always relate to the condition of the breathing-oigan ; and iii 
ierelratiiln m^fdomla it heeomes ideutitied with the gill, lu the nudi- 
briuichs the vascular mantle prform.s wholly or in part the respiratory office. 
In the cephalopods the shell becomes complicated by the addition of a dislinci, 
intenial, chfiinbered poHidu which is proj^erly a mcerul 

skeleton ; in spinda the shell is reduced to this part. 
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Fig. 20. Cyrft.ha.‘^ 


age, and never replaced. In this respect the 
laoiliiscan sliell difters entirely from the shell 
of the crab and other articulate aniinais, 
wliicli is periodically cast olf and renewed.. 

In the bivalves the embryonic shell forms 
the mnbo of each valve ; it is often very unlike 
the after-growth, as in miio pictonm^ c^clas 
hemlovoima and pecten pusio. In attached 
shells like the oyster and anomia the umbo fre- 
(juently presents an exact imitation of the sui’- 
face to which the young sliell originallyadhered. 

Shells are composed of carbonate of lime, 
with a small proportion of animal matter. 

Tlie source of this lime is to be looked 
for in their food. Modern inquiries into organic chemistry have 
shown that vegetables derive their elements from the mineral 
kingdom (air, water, and the soil), and animals theirs from the 
vegetable. The sea-w^eed filters the, salt-w’-ater, and separates 
lime as well as organic elements; and lime is one of the most 
abundant mineral matters in land plants. From this source the 
mollmccb obtain lime in abundance, and, indeed, we find frequent 
instances of shells becoming unnaturally thickened through the 
superabundance of this earth in their systems. On the other 
hand, instances occur of thin and delicate-shelled varieties, in 
still, deep water, or on clay bottoms ; whilst in those districts 
which are wholly destitute of lime, like the lizard in Cornwall, 
and similar tracts of magnesian-silicate in Asia Mnor, there are 
no rnoliusca, (Forbes.) 

The texture of shells is various and characteristic. Some, 
wh.en broken, present a dull lust^^like marble or china, and are 
termed porcelhnous ; others are pearly or mereoiis ; some have 
a^Jibrom structure; some are and others and trans- 

lucent. 

* Fig. 20. Cipnba p'ivhoscidaUs.ljsan.f fwra ^ very s2)eeiiJien m 
the cabinet of Hugh Ciuning, Lsq.^.lTOBi Western Africa, 
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Fig. 21. Fimia. Fig. 22. Terehruinla. Fig. 23. FearL^ 

Tlie nacj-eous sliells are formed by alternate layers of very 
tliin membrane and carbonate of iimCj but this alone does not give 
the pearly lustre which appears to depend on minute undulations 
of the layers, represented in fig. 23, This lustre has been suc- 
cessfully imitated on engraved steel buttons. Nacreous shells, 
when polished, form “mother of pearl when digested in weak 
acid, they leave a membraneous residue which retains the original 
form of the shell. This is the most easily destructible of shell- 
textures, and in some geological formations we find only casts of 
the nacreous shells, whilst those of fibrous texture are completely 
preserved. 

Pearls are produced by many bivalves, especially by the 
Oriental pearbrnussel (avicula margardijera), and one of the 
British river-mussels rmrgaritiferus). They are caused by 
particles of sand, or other foreign substances, getting between 
the animal and its shell ; the irritation causes a deposit of nacre, 
forming a projection on the interior, and generally more brilliant 
than the rest of the shell. Completely spherical pearls can only 
be formed loose in the muscles, or other soft parts of the animal. 
The Chinese obtain them artificially, by introducing into the 
living mussel foreign substances, such as pieces of mother-of-pearl 
fixed to wires, which thus be^pne coated with a more brilliant 
material. 


^ Figs. 21, 22, 23. Magnified sections of shells, from Br, Carpenter, 
Fra,gm 8 nt 3 of shell ground' very , thin, and cemented to glass slides with Canada 
balsam, are easily prepared, and form curious microscopic objects. A great 
variety of them may ,be procured of hir. 0. M. Topping, of PcntonviHe. 
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Similar prominences and concretions— pearls \vMcli are not 
pearly — are formed inside porcellanons shells ; tliese are as 
variable in colour as the surfaces on which they are formedA^v 

fibrous shells consist of successive layers of prismatic cells 
containing translucent carbonate of lime,; and the cells of each 
successive layer correspond, so that the shell, especially when 
very thick (as in the fossil imceramus and trichites), will break 
up vertically, into fragments, exhibiting on their edges a structure 
like arragonitej or satin-spar. Horizontal sections exhibit a 
cellular net- work, wutli here and there a dark ceil, which is empty, 
(lig. 21.) 

The oyster has a laminated structure, owing to the irregular 
accumulation of the cells in its successive layers, and breaks up 
into horizontal plates. 

Ill the boring-shells {plwladidcB) the carbonate of lime has an 
atomic arrangement like arragonite, which is considerably harder 
than calcarious spar ; in other cases the difference in hardness 
depends on the proportion of animal matter, and the manner iu 
which the layers are aggregated.! 

In many bivalve shells there occurs a minute tubular simcture^ 
wTiicli is very conspicuous in some sections of pinna and oyster- 
sheU. 

The hracliiopoda exhibit a characteristic structure by wdiich 
the smallest fragment of their shells may be determined ; it 
consists of elongated and curved cells, matted together, and 
often perforated by circular holes, arranged in quincunx order 
(%. 22 ). 

But the most complex shell-structure is presented by the 
pOTcellanom gasteropoda. These consist of three strata wdiich 
readily separate in fossil sheds, on account of the removal of their 

They are pink in Uirhinellits and strombns j white in odrea ; white or 
pflassy, pur]>le or black in niytilns ^ rose-colonred and translucent in yimid. 
{Gmy:} . ' , ' 

t The specific grmity of Boating shells (such as argonanta and ianihina) 
is lower than that of any others. {Be la Bechei) 
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animal cement. In %, 24. a represents tlie outers b tlie iiiiddlej 
and c tlxe inner stratum ; tiiey 
may be seen, also, in fig. 25. 


Each of these three strata t j | 


is composed of very nume- 
rous vertical plates^ like cards 
placed on edge ; and the di- 
rection of the plates is some- 
times transverse in the central 
stratum, and lengthwise in 
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SeGlions of o. cone,^ 


the outer and inner (as in c^praa, cassis, ampullaria, and hull- 
■mMs), or longitudinal in the middle layer, and transverse in the 
others (c. g, comm, pymla, alka, and valuta). 

Each plate, too, is composed of a series of prismatic cells, 
arranged obliquely (45"^), and their direction being cliangeci iii 
the successive plates, they cross each oilier at right angles. 
Tertiary fossils best exhibit this structure, either at theii broken 
edge, or in polished sections.! (Bowerhanh). 

Tlie argonaut-shell, and the bone of the cut tie-fish, have a 
peculiar structme ; and the Ilippufile is distinguished by a can- 
cellated texture, unlike any other shell, except, perhaps, some of 
the cardlacem and cJimnacem. 

Bpiderms. All shells have an outer coat of animal matter 
called the epidermis” (or peiiostmcmi), sometimes tliin and 
transparent, at others thick and opaque. It is thick and olive- 
coloured in all fresh-water , shells, and in many ay^etic sea-shells 
(fi. g. cgpriua and asta7de) ; the coloui’s of the land-slielis often 


Sections of conm ponderoms, Bnig., froixi the Miocene of the Tom’aiuc. 
A, longitudinal section of a fragment* B, complete horizontiii soctiuiij a, outer 
h, middle; e, inner layer;, d, <?,/, lines of growth, 
t It is necessa.ry to bear in mind that fossil shells are often pmtdomoy- 
pham, or mere casts, in spar ox chalcedony, of cavities once occiipicd b}’ shells ; 
such are the fossils found at Blackdomi, and many of tlic Loiidon clay fossils 
at Barton, The Palmozoie fossils are often meta'morp/de, or have midergont; 
a re-arrangement of their; particles, like the rocks in which they occin-. 
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depend on it ; sornetiines it is silky as in helix sericea, or fringed 
witli liairsj as in t?ichotropis ; in tlie wlielk and some species of 
trUon and conus it is tliick and rougli like coarse clotli, and in 
some niodiolas it is drawn out into long beard-like filaments. 

In the cow-rj and other sliell-fish with large mantle lobes, the 
epidermis is more or less covered np by an additional layer of 
shell deposited externally. 

The epidermis has life, but not sensation, like the human 
scarf-skin ; and it protects the shell against the influence of the 
weather, and chemical agents ; it soon fades, or is destroyed, 
after the death of the animal, in situations where, whilst living, 
it would have undergone no change. In the bivalves it is organ- 
ically connected with the margin of the mantle. 

It is most developed in shells wdiich frequent damp situations, 
amongst decaying leaves, and in fresh-water shells. All fresh- 
waters are more or less saturated with carbonic-acid gas, and in 
limestone countries hold so much lime in solution as to deposit it 
in the form of kfa on the mussels and other shells/^ But in the 
absence of lime to neutralise the acid, the water acts on the shells, 
and would dissolve them entirely if it were not for their protecting 
epidermis. As it is we can often recognise fresh-water shells by 
the erosion of those parts where the epidermis was thinnest, 
namely, the points of the spiral shells and the imibones of the 
bivalves, those being also the parts longest exposed. Specimens 
of Tiielmiopsis and Utlilnia become truncated again and again in 
the course of their growth, until the adults are sometimes only 
half the length they should be, and the discoidaljpk^zorSii^ some- 
times becomes perforated by the removal of its inner whirls ^ in 
tlj.ese cases the animal closes the break in its, shell wdth new 
layers. Some of the unios thicken their umbones enormously, 
and fonii a, layer of animal matter with each new layer of shell, 
so that the river-action is arrested at a succession of steps. 

As rd Tisbury, in Wiltshire, where remarkable specimens of tmodohs 
were ohUii,aes,l by the late iHiss Beuett. 
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FORMATION ANB GROWTH OF THE SHELL. 

The shell, as before stated, is formed by the mantle of the 
shell-fish, indeed, each layer of it was once a portion of the man- 
tle, either in the form of a simple membrane, or as a layer of 
cells ; and each layer was successively calcified (or hardened with 
carbonate of lime) and thrown ofl: by the mantle to unite with 
those previously formed. Being extra-vascular it has no inherent 
power of repair. (Carpenter) 

The epidennis and ceHular structures are formed by the mar- 
gin (or collar) of the mantle; the membranous and nacreous 
layers, by the thin and transparent portion which contains the 
viscera; hence we find the pearly texture only as a lining 
inside the shell, as in the natiiihis, and all the amcitlldm and 
turhiuidde* 

If the margin of a shell is fracteed during the liie-time of the 
animal, the injury will be coinpletely repaired by the reproduction 
both of the epidermis and of the outer layer of shell with its pro- 
per colour. But if the apex is destroyed, or a hole made at a 
distance from the aperture, it w-ill merely be closed ivith the 
material secreted by the visceral mantle. Such inroads are often 
made by boring worms and shells, and even by a sponge (cliond) 
wliich completely mines, the most solid shells. In ]\;lr. Gray's 
cabinet is the section of a cone, in whose apex a colony of Uthodomi 



Fig. 21). B&iion of a cone lierfomUd hj UihodowiL 
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liad settled. compelliEg tlie animal to contract itselfj faster eyen 
than it could form slieE to fill up the yoid. 

Line^ of grototlb. So long as the animal continues gi’ouung’j 
each new layer of shell extends beyond the one formed before it; 
aiidj ill consecpience, the external surface becomes marked with 
Ihies of grow th. During winter, or the season of rest which cor- 
responds to it, shells cease to gi‘ow; and these periodic resting- 
places are often indicated by interniptions of the otherwise regu- 
lar lines of growth and colour, or by still more obvious signs. It 
is probable that this pause, or cessation from growth, extends 
into the breeding* season ; otherwise there wonld be two periods 
of growth, and two of rest in each year. In many sheUs the 
growth is uniform ; but in others each stage is finished by the 
developin.ent of a fringe, or ridge (varix), or of a row of spines, 
as in tridacna and {Ovoen, G7^ani„) 

Adult Qliamder%, The attain- 
ment of the M-growth proper to ^ 

each species is usually marked by 
changes in the shell. 

Some bivalves, like the oyster, 
and grgiihm- (fig. 26), continue to 
increase in thickness long' after 
they have ceased to giw oiitwai-ds; 26- 
the greatest addition is made to the lower valve, especiEilly near 
the umbo ; and in the spo^ichglm some parts of the mantle secrete 
more than others, so that cavities, filled with fiuid, are left in the 
substance of the shell,. 

The adult teredo and Jistulana close the end of llieir burrows ; 
ih.^ ])Jiohididea fills up the gia&i pedal opening of its valves ; and 
the aepergilhmi forms the porous disk from which it takes its 
name. Sculptured shells, particularly am^iionites^ and species of 
7 ^osteUaria md.fusus, often become plain in the last part of their 

=5^ Fig. 26. Section olgrgpJimc moiirva, Sby.-Lias, Dorset, (original ; dimi- 
nislied o"iie half), the ux}per valve is not much thickened ^ the interior is filled 
with lias. 
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gTOwlii. But the most characteristic change is 
the thickening and contraction of the apertine 
in the univalves. The young cowry (fig. 27) 
has a thin, sharp lip, which becomes einied in- 
wards, and eiiomously thickened and toothed in 
the adult ; the pteroceras (pi. 4, lig. 8) deve- 
lopes its scorpiou-like claws, only when hill- 
growm ; and the land-snails form a thickened lip, 
or narrow their aperture with projecting pro- 
cesses, so that it is a marvel how they pass in 
and out, and how they can exclude their eggs, 

{e, g. pi. 12, fig, 4, armtorm; and fig. 5, helix Comry,^ 
Idmita), 

Yet at this time they would seem to recpiire more space and 
accommodation in their houses than before, and there are several 
cuiious ways in which this is obtained. The neritUm and miri- 
dissolve all the internal spiral eolmnnf of their shells; 
the cone (fig. 24, B,) removes all but a paper-like portion of its 
hmer whirls ; the cowry goes stiii further, and continues removing 
the hitemiil layers of its shell- wall, and depositing new layers 
externalhj with its overlapping mantle (fig. 76), until, in some 
cases, all resemblance to the young shell is lost in the adult. 

The power which moUusks possess of dissolving portions of 
tlieir own shells, is also exhibited by the nmriees, in rejnoving 
those spines from their whirls which interfere with their growth ; 
and by the piirpurm and others in xvearing away ilie wall of their 
aperture. The agency in these cases is supposed io bo chemieaL 

BeeoUafed BlielU. It frequently happens that as spiral sliells 
become adidt they cease to occupy the upper part of their cavity ; 
the space thus vacated is sometimes filled witli solid sliolb as in 
■magilus; or it is partitioned off, as in verrmlns, enoniplialm, 
iurritella and triton (fig. -6 2). The deserted apex is sometimes 
very thin, and becopiiag dead and brittle, it breaks away, letiving 
* Cgyma young. 

t This is sonxetiiiias done hj the hermit-crab to the. shells it occupifjs. 
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tne sliell truncated, or decollated. This happens constantly with 
the tmncateUm^ cylindrellm, and hulimm decollatm ; amongst the 
fresh-water shells it depends upon local cii'cumstancesj but is very 
coiniiion withJ^^m^f^ and 

Mtub of shells. These will be described particulariy under 
each class ; enough has been said to show that in the moHuscan 
shell (as in the vertebrate skeleton) indications are ahbrded o 
many of the leading affinities and structural peculiarities of the 
animal. It may sometimes be difficult to determine the genus of 
a shell, especially when its form is very simple ; but this results 
more from the imperfection of our technicalities and systems, 
than from any want of co-ordination in the animal and its shell. 

Monstrositm. The whirls of spiral shells are sometimes 
separated by the interference of foreign substances, which adhere 
to them when young ; the garden-snail has been found in this 
condition, and less complete instances are common amongst sea- 
shells. Discoidal shells occasionally become spiral (as in speci- 
mens of planofhis found at Bochdale), or hregular in their 
growth, owing to an unhealthy condition. The discoidal ammo- 
nites sometimes show a slight tendency to become spiral, and 
more rarely become unsymmetrical, and have the keel on one 
side, instead of in the middle. 

All attached shells are liable to interference in their growth, 
and malformations consequent on their situation in cavities, or 
from coming in contact with rocks. The dreissena ^ol^morp'ka 
distorts the other fresh-water mussels by fastening their valves 
vdtli its hysstis ; and halani sometimes produce strange protube- 
rances on the back of the cowry, to which they have attached 
themselves when young.'^ 

In the miocene tertiaries of Asia Minor, Professor Forbes 

^ In tlie British Museum there is a kelinr terrestris (chemn.) with a small 
stick passing through it, and projecting from the apex and umbilicus. Mr. 
PiekcriDg has, in his collection, a heliv hortensis which got entangled in a nut- 
shell when young, and growing too large to escape, had to endure the incubus 
to the end of its days. 
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diseovered wliole races of neritina^ pakulmi, and mdanojjsis, 
wliirls ribbed or keeled, as if tlirougli the unkcaltliy iudiicnee of 
brackish water. The fossil periwinkles of the Norwich Crag are 
siiniiaiiy distorted, probably by the access of fresli-watcr ; parallel 
cases occur at the present day in the Baltic. 

Remnecl shells. Left-handed, or reyersed varieties of spiral 
shells have been tnet with in some of the very common species, 
like the whelk and garden-snail. Btdimus dtrinm is as olien 
sinistra], as dextral ; and a reversed variety oifimis anUqtius was 
more common than the normal form in the pliocene sea. Other 
shells are constantly reversed, as pynda peroersa^ many species of 
pupa^ and the entire genera, clausiUa, eijlmdreUa^ pltysci^ and irk 
phoris. Bivjidves less distinctly exhibit variations of this kind ; 
but the attached valve of cJmma has its mnho turned to the right 
or left indiherently ; and of two specimens of lucka cMMreni in 
the British Museum, one has the right, the other the left valve 
fiat. 

The colours of shells are usually confmed to the surface beneath 
the epidermis, and are secreted by the border of the inaiitle, 
which often exhibits similar tints and patterns {e. g, voluta undu- 
lata:, fig. 73). Occasionally the inner strata of porcellanoiis shells 
are diiferently coloured from the exterior, and the makers of shell- 
cameos avail themselves of this difierenee to produce white or 
rose-coloured figures on a dark ground.'-*' 

The secretion of colom* by the mantle depends greatly on the 
action of light ; shallow- water shells arc, as a cdciss, warmer and 
brighter coloured than those from deep wider; and bivalves 
which are habitually fixed or stationary (like sjwndglus and peekn 
pleuro/iectes) have the upper valve richly tinted, whilst the lower 
one is colourless. The backs of most spiral shells are darker 

^ Cameos itr the, British Museum, carvefi on the shell’ of emsk mfnnia^ 
are white on an orange ground;,, on. e. inberom, and -madagammedm, white 
upon dark elaret-colom' ; on <?; pale salmon-colour on orange-, and on 
dromlus glgm, yellow on pink., By filing some of the olives {e, g. olim ntrk 
culm) they may be made into very different cbioiired shells. 
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tiian the under sides; hui in iantldm base of the shell is 
habitually turned upwards, and is deeply dyed with violet. Some 
colours are more permanent than others ; the red spots on the 
naticas and nerites are commonly preserved in tertiary and oolitic 
fossils, and even in one example (of n. subcostata schl.) from 
Bevordmi limestone. Terehmtula JmMata^ and some pectens of 
the carboniferous period, retain their markings; the ortlioceraa 
anguliferm of the Devonian beds has zig>z.ag bands of colour; 
and a terebratula of the same age, from arctic North America/'^ 
is ornamented with several rows of dark red spots. 

The opermUim, Most spiral 
shells have - an or lid, ■ 

with which to close the aperture 
when they withdraw for shelter 
(see gasteropoda). It is deve- 
loped on a particular lobe at the 

posterior part of the foot, and . ... 

consists of horny layers, some zki;phnus.i 

times hardened with shelly matter (fig. 28 ). 

It has been considered by Adanson, and more recently by 
Mi\ Gray, as the equivalent of the dextral valve of the conchifera ; 
but however similar in appearance, its anatomical relations are 
altogether different. In position it represents the bgssm of the 
bivalves (Loven) ; and in fiinctioii it is like the plug with w-hich 
■unattached specimens of hgsso-arca close their aperture. {Do7'beh\) 
Homologies of the shell. % The shell is so simple a structure 
that its modifications present few points for comparison; but 
even these are not whoHj understood, or free from doubt. The 

^ Presented to the British Museum by Sir John Eichardsou. 
t Tmchtis zizqddmiSj from the origlual, takea in Pegweli Bay abundantly. 
This si^ecies exhibits small tentacular processes, neek-lappets, side-lappets, 
tentacular filaments, and an operculigerous lobe. 

if: Parts which correspond in their real nature— -(their origin and develop- 
ment) — are termed homologous ; those which agree merely in appearance, or 
office, are said to he amlogons. 
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Umke sliell may be compared to the outer tunic of the aBcldian, 
cut open and converted into separable valves. In the 
this division of the mantle is vertical, and the valves are ngiu 
and left. In the hrachiapoda the separation is horizontal, and 
the valves are dorsal and ventral. The ■rMnom.yra-ianhwBAxQ^ he 
habitually on one side (like the pleuroHectidrti among fishes) ; and 
them shells, though really right and left, are termed “ upper 
and “ lower” valves. The univalve shell is the cqirivalent oJ 
both valves of the bivalve. In the pteropoda it consists of dorsal 
and ventral plates, comparable with the valves of terehraMa. ^ In 
the gasteropoda it is equivalent to both valves of the coneUfera 
united above.* The nautilus shell corresponds to^ that of the 
gasteropod; but whilst its chambers are shadowed forth m many 
suiral shells, the siphmde is something additional ;mnd the entire 
sheU of the cuttle-fish and argonautf have no known equivalent 
or parallel in the other molluscous classes. The student might 
imaaine a resemblance in the sheU of the m-ameras to a laoh-Um ; 
but "the true homologiie of the vertebrate skeleton is found m the 
neural and muscular cartilages of the cephalopod; whilst its 
itawOTW is but the representative of the calearious axis (or , 
epUnclmo-skeUmi) of a coral, such as or slidionophjaia. 

Tmperattire and, hybernaiim. Observations on the tempera- 
ture of the mollv,sca are stih wanted ; it is known, however, to 
vary with the medium in which they live, and to be sometimes a 
deoree or two higher or lower than the external temperature; with 
snails (in cool weather), it is generaUy a degree or two higher 

Tlie uollttsca of temperate and cold climates are subject to 
hyhmatvon ; during which state the heart ceases to beat, respna- 

• Compare or froelmB (fig. 28)with/eyto sqvamomn (fig. 12 ). 

The dish of Uppougx is analogous to tho ventral plate of hyaliea am eio- 
bratula. 

t The argonaut sM is eompared by Mr. Atlams to tlie niaawen.a cap-- 

sties of the mlielk; a better, analogue would have hem found m i.lic n^t o 
the taniUna, wMeh/is secreted by tbe foot of the auiiual, and serves iojloat 
tlic eaa:-capsules. ' : 


STRTICTIIES .AKD PHYSIOLOGY OP THE MOLLUSCA. '49 


tioii is nearly suspended, and injuries are not healed. They also 
mtwate, or fall into a summer sleep when the heat is great ; but 
in this the animal functions are much less interrupted. {Muller,) 

Reproduction of lost pm'ts. It appears from the experiments 
of Spallanzani, that snails, whose ocular tentacles have been de- 
stroyed, reproduce them completely in a few weeks ; others have 
repeated the trial with a like result. But there is some doubt 
whether the renewal takes place if the brain of the animal be 
removed as well as its horns. Madame Power has made similar 
observations upon various marine snails, and has found that por- 
tions of the foot, mantle, and tentacles, were renewed. Mr. 
llancock states that the species of eolis are apt to make a meal 
off each other’s hranchmi and that, if confined in stale ’water, 
they become sickly and lose those organs ; in both cases they are 
quickly renewed under favourable circumstances. 

Reproduction hy gemmation. The social and compound tu- 
niearies resemble zoophytes, in the power they possess of bud- 
ding out new individuals, and thus of multiplying their commu- 
nities indefinitely, as the leaves on a tree. This gemmation takes 
place only at particular points, so that the whole assemblages 
are aggregated in characteristic patterns. The buds of the social 
tiuiicaries are supported at first by their parents, those of the 
compound families by the general circulation, until they are in a 
state to contribute to the common weal. 

Viviparous repi^odmtion. Tliis happens in a few species of 
gastropods, through the retention of the eggs in the oviduct, 
until the young have attained a considerable gro’ivth. It- also 
appears to take place in the acephalans, because their eggs gene- 
rally remain within some part of. the sliell of the parent until 
hatched. 

Alternate generation. Amongst the tunicaries an example 
is tbund of ];egulated diversity in the mode of reproduction. The 
salpians produce long chains of embryosj which, unless broken 
by accident, remain connected during life ;-r-each individual of 
these compound specimens produces solitary young, often so un- 

D 
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like tlie parent as to have been described and named by natural- 
ists as distinct species; — these solitary salpians again produce 
(diains of embryos, like their graiid-parents. [CJumisso,) 

Oviparous reproduction. The sexes are distinct in the most 
highly organised {or dimciom) mollusca; they are united in the 
{phonmious) laud-snails, pteropods, bracliiopods, timicaries, and 
in part of the conchifers. The prosobranchs pair; but in the 
dicBcious acephalans and cuttle-tislies, the are merely 

discharged into the water, and are inhaicxl with the respiratory 
currents by the other sex. The moncecioiis land-snails require 
reciprocal union ; the limueids unite in succession, forming iloat- 
;ing chains, , , , , ' ' 

The eggs of the land-snails are separate, and protected by a 
shell, which is sometimes albuminous and flexible, at others cal- 
carious and brittle ; those of the fresh-water species are soft, 
mucous, and transparent. The spawn of the sea-snails consists 
of large numbers of eggs, adhering together in masses, or spread 
out in the shape of a strap or ribbon, in which the eggs are ar- 
ranged in xows ; this nidar/iental rihbon is sometimes coiled up 
spirally, like a watch-spring, and attached by one of its edges. 

The eggs of the caniivo- 
..'.'■rous, , gasteropo.ds^' ' , ■. are " in- 
,.;closedin:tough:albuiiiiBdus 
V"' cap sules,„j ' ''each.' ; eoiitai 'iiiiig: , ■: 
numerous germs ; tliese 
are deposited singly, or in 
rows, or agglutinated in. 
gTOUps,equalling theparen t 
animal in bulk (fig. 70 ), 
The nidamental capsiilts 

Kg. 30. of Dorn* are diis- 

tcred like grapes, each 

contoiniiig but one embryo ; those of the calainary are grouped 



• Nhhimeutal nbhan of Boris Mnstoni. {Alder mul EimcGcIc,) 
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ill radiating massesj each elongated capsule containing 30 or 
40 ova. The material \vitli wMeh the eg are thus cemented 
together, or enveloped, is secreted by the nidardental glmdi m 
organ largely developed in the female gasteropods and cepha- 
‘f lopods (fig. 43, n). 

' Development. The mollusean consists of a coloured 

yolk surrounded by albumen. On one side of the yolk 

is a pellucid spot, termed the germinal vesicle, having a spot or 
nucleus on its surface. This germinal vesicle is a nucleated cell, 
capable of producing other cells like itself \ it is tlie essential part 
of the egg, from which the emhrgo is formed ; but it undergoes 
no change without the influence of the spermatozoa.^ After im- 
pregnation, the germinal vesicle, which then subsides into the 
centre of the yolk, divides spontaneously into two; and these 
again divide and subdivide into smaller and still smaller globules, 
each with its pellucid centre or nucleus, until the whole presents 
a uniform granular appearance. The next step is the formation 
of a ciliated epithelhm on the surface of the embryonic mass ; 
movements in the albumen become . perceptible in the vicinity of 
the cilia, and they increase in strength, nntii the embryo begins 
to revolve in the surrounding fluid.f 

^ No instance of partkeno-gencsis” is known among the molhisca ; the 
most “equivocal” case on record is that related hy Mr. Gaskoin. A speci- 
men of Aellj: lactea, Miill., from the South of Europe, after being two years 
in his cabinet, was discovered to be still living ; and on being removed to a 
plant-case it revived, and sis weeks afterwards had , pu’oduced twenty young 
ones I * . 

t According to the observations of Professor Loven (on certain bivalve 
^ moliusca), the ova ai’e excluded immediately after the inhalation of the sper- 

' matozoa, and apparently from their infiuence; but impregnation does not 

take place within the ovary itself. The spermatozoa of cardimn ^ypnmm 
were distinctly seen to penetrate, in succession, the outer envelopes of the ova, 
and arrive at the vitellus, when, they disappeared. With respect to the “ ger- 
minal vesido;” according to Barry, it, first approaches the inner surface of 
the vitelline inembmne, in order to receive the infiuence of the spermatozoa j 
it then retires to the centre of the yolk, and, undergoes a series of sponta- 
neous subdivisions. la M. Loven’s account,, it is said to “ bui'st ” and par- 
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Up to tills point nearly the same appearances are presented 
by the eggs of all classes of animals —they manifest, so far, a 
complete “unity of organization.” In the next stage, the de- 
velopment of an organ, fringed with sponger cilia, and serving 
both for locomotion and respiration, shews that the embryo is 
a mollmeim ardmd; and the changes which follow soon point 
out the particular class to which it belongs. The rudimentary 
head is early distinguishable, by the black eye-specks ; and the 
heart, by its pulsations. The digestive and other organs are hrst 
“ sketched out,” then become more distinct, and are seen to be 
covered with a transparent shell. 13y this time the embiyo is 
able to move by its own muscular contractions, and to swallow 
food ; is is therefore “ hatched,” or escapes from the egg. 

■ The embryo tunicary quits the egg in the cloacal cavity of its 
parent, and is” at this time provided with a swimming instrument, 
like the tail of the tadpole, and with processes by which it attaches 
itself as soon as it finds a suitable situation. 

The young bivalves also are batclied before tliey leave tlieir 
parent, either in the gill cavity or in a special sac 
attached to the gills (as in cyclas), or in the in- 
terspaces of the external branchial lamina) (as in 
unto). At first they have a swimming disk, fringed 
witli long cilici'i and armed with a slender ten- 
tacular filament {^ flcigellum). At a later period this 
disk disappears progressively, as the labial palpi 
are developed ; and they accpiire a foot, and w ith 

I'lg. power of spinning a byssus. Ihey now 

tialiv dissolve, whilst the egg remains in the ovai7, and hcfoi’e imprecation ; 
it then nasses to the centre of the yolk, and mulcrgocs the changes described 
hv Buiw, along with the yolk, whilst the ?mdeHS of the germinal vesicle, or 
some body exactly resemhHng it, is seen occupying a smal proinmeuco oii 
the sarface of the viteEifie memhrano, until the metamorphosis oi ihe yo,Lk 
is completed, when it disappears, in some unobserved maiuier, with, out fiil-, 
filling any recognized pmpose, 

^ Fig. SO. Ycry young fry of creneUa mdrmomta^ ! orbes, highly magni- 
fiecl ; cl, disk, bordered'with cilia fiagelto ; v v, valves ; ciliated manllc. 
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Bave a pair of eyeSj situated near the labial tentacles (fig. 
which are lost at a further stage, or replaced by numerous ru- 
dimentary organs placed more favourably for vision, on the bor- 
der of the mantle. 


hlost of the aquatic gasteropoda are very minute when 
hatched, and they enter life under the same form, — that which 



Fig, SO^. Irg of the MmselJ^ 


has been already referred to as permanently characteristic of the 
pierofoda. (Fig. 60 .) 

The Fiilmomfera and Cephalopoda produce large eggs, con- 

^ Fig. 30^. Fry of wytilm ednlis^ after Lorm. e, eye ; /, auditory 
caps\ile ; / 1, labial tentacles ; s s\ the stotnach j branchiae. ; h, heart ; 
vent; <?, liver; 9% renal organ; anterior adductor j iS'', posterior adductor; 
f foot. The arrows indicate the incurrent and excurrent openings; between 
which the mai’gins of the mantle are united in the iry^. 
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taining siiiiicieut nutriment to support tlie emhnjo until it lias 

© attained considerable size and d4?veb)]}iuen.t ; 

; . tlius, :;the newly-boni cuttle “fisli lias a shell 
half an , inch long, consisting of several 
injei's, and tlie huJmms ovatm has a slieil 
an inch in length when hatehed. (Fig. 31.) 
Tliese are said to iindci’go no transforma- 
tion, because their larval stage is concealed 
in the egg. The embryonic development, 
of the cuttle-'Mies has been observed; 
it is probable that they would reveal more 
curious changes than occur in any other class. 

The researches of JoJm KmUr\ into the embryonic condi- 
tion of animals, led him to the conclusion that mcli dage in the 
development of the highest animals corresponded to the perma- 
nent form of some one of the inferior orders. This grand gene- 
ralisation has since been more exactly defined and established by 
a larger induction of facts, some of which we have already de- 
scribed, and may now be stated thus : — 

In the earliest period of existence all animals display one 
uniform condition ; but after the first appearance of sj^eeial de- 
velopment, uniformity is only met with aniongst the loombers of 
the same primary division, and with each succeeding step it is 
more and more restricted. Trom that iirst step, the luenibcrs 
of each primary group assume forms and pass through phasi:s 
whicli have no parallels, except in the division to wlueh erutli 
belongs. The mammal exhibits no likeness, at any period, to 
the adult mollusk, the insect, or the stai'-fish ; but only to th.e 

^ Egg and young of omtus^ Mall, sp., Brazil, fro?n specimens in 

the collection of Hugh Cuming, Hsq. 

t “ In liis printed works the finest elements of system seem evermore io 
flit before hiin, twee or thrice-.oniy to have been seized, and after a nfonientary 
detention to have been again snfced to escape. At length, in ilic ast^ndahiug 
, preparations for bis museum, bo constructed it, for the scientific apprehension, 
out of the unspoken alphabet of nature.” {Coleridge.) 
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ovarian stage of the invertebrata, and to more advanced stages , 

of the classes formed upon its own type. And so also with the. 
highest organized moWimm ; after their first stage they resemble 
the simpler orders of their own sub-kingdom, but not those of 
any other group. i 

These are the views of Professor Owen— the successor of 
Hunter — by whom it has been most clearly shewn and stead- 
fastly maintained, that the unity of organization” manifested 
by the animal world results from the design of a Supreme 
Intelligence, and cannot be ascribed to the operation of a me- : 

eliaziical law.” . Z 


Chapter Y. 

GLASSIPICATION. 

The objects of classification are, Jirst, the convenient and intel- 
ligible arrangement of the species and, secondly, to afford a 
summary, or condensed exposition, of all that is known respect- 
ing their structure and relations. 

In studying the shell-fish, we find resemblances of two 
kinds. First, agreements of structure, form, and habits ; and, 
secondly, rcsembiauces of form and habits without agreement of 
structure. The first are termed relations of affimty; the second 
of analogy. 

Affinities may be near, or remote. There is some amount of 
affinity common to all animals ; but, like relationships amongst 
men, they are recognized only when tolerably close. Besem- 
blances of structure which subsist from a very early age are pre- 
sumed to imply original relationship; they have been termed 


At least 12,000 recent, and 15,000 fossil species of molluscous animals 
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gensiic (or Mstolo^icat)^ and are of tlic highest irfl,].)ortanec. 
Those which are superinduced at a later period, are of less coir- 
seqiience. 

Amlogm, Modifications relating only to peculiar habiis 
are called adaptive ; or teleological^ from their relation to linal 
eairses/'"' A second class of analogical resemblances are purely 
external and illusive; they have been termed mbnetie {Strlck^ 
laud), and, by their frequency, almost justify the notion that a 
certain set of forms and colours are repeated, or represented in 
every class and family. In all artiiicial arrangements, these mi- 
metic resemblances have led to the association of widely dif- 
ferent animals in the same groups. f Particular forms are also 
represented geographically J and geologically, § as %veli as sys- 
tematically. 

In all attempts to characterise groups of animals, we find, 
that in advancing from the smaller to the larger combinations, 
anany of the most obvious external features become of less avail 
and we are compelled to seek for more constant and comprehen- 
sive signs in the phases of embi'yonic development, and the con- 
dition of the circulating, respiratory, and nervous systems. 

Species, All the specimens, or individuals, which arc so much 
alike that w^e may reasontibly believe them to have descended 
from a common stock, constitute a species. It is a particular 
])rovision for preventing the blending of species, that hjhrlds are 
always barren; and it is certain, in the ease of shells, that a. 
great many kinds have not changed in form, from the tertiary 

* For example, the paper nautilus, from its reseinhlance to cminana, was 
]o!ig su])posed to he the ^icll of a nueleobranchc, parasitically oeeupied by the 
ocgtliocJ'^ 

t E. g. Aporrliais with strombus, and ancylus wiih patella. 

J Mottoceros iiubiicatiim and buecinum aiitareticum take tlie pbivie, in 
South America, of our common whelk and purple, and solen gladiolus and 
soleu americauus of our solen siliqua and eiisfs. 

§ The frequent reemTehce.of similar species in successive strata may lead 
beginners to attribute too nmeh-to the influence of time and external circum-* * * § 
stances; but such impressions disappear with further experience. 
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period to the present day,— a lapse of many thousand years, — 
and through countless generations^ indm^^ of the 

same brood differ in any respect, they are termed mrieiies; for 
example, one may be more exposed to the light, and become 
brighter coloured ; or it may find more abundant food, and grow 
lai-ger than the rest. Should these peculiarities become perma- 
nent at any place, or period, — should all the specimens on a 
particular island or mountain, or in one sea, or geological forma- 
tion, differ from those found elsewhein,— permanent variety 

is termed a race; just as, in the human species, there are white 
and coloured races. The species of some genera are less subject 
to variation than others ; the nuculce^ for example, although very 
numerous, are always distinguishable by good characters. Other 
genera, like mmmnites, terehratula^ and tellina^ present a most 
perplexing amount of variation, resulting from age, sex, supply 
of food, variety of depth, and of saltriess in the wmter. And 
further, w^hilst in some genera every possible variety of form 
seems to have been called into existence, in others only a few, 
strikingly distinct forms, are known. 

Genera are groups of species, related by community of struc- 
" tine in 'all essential respects. The genera of bivalves have been 
characterised by the number and position of their hinge-teeth ; 
those of the spiral univalves, by the form of their apertures ; 
but these technical characters are only valuable so far as they 
indicate differences in the animals themselves. 

I^amilies are groups of genera, w^hich agree in some more 
general characters than those wliielx unite species into genera. 
Those which we have employed are mostly modifications of the 
aii’ificial families framed by Lamarck, a plan which seemed more 
desirable, in the present state of our knowledge, than a subdi-^ 
vision into very numerous families, without assignable characters. 

The 07 'chrs and classes of rnollusca have ahnady been referred 
to ; those BOW in use are all extremely, natural. 

It has been sometimes asserted that these groups are only 
scientific contrivances, and do not really exist in nature; but 

D 3 
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this is a false as well as a degrading view of the matter. The 
labours of the most eminent systematists have been directed to 
the discovery of the subordinate value of the diaracters deriv- 
able from every part of the animal organization : and, as far as 
their infonnation enabled them, they have made their systems 
expressive of all the highest facts, or generalisatioiis, in liatural 
history.” ' (Owen.) 

M. Milne Edwards has remarked, that the actual appearance 
of the animal kingdom is not like a well-regulated army, but 
like the starry heavens, over which constellations of various mag- 
nitude are scattered, with here and there a solitary star which 
cannot be included in any neighbouring group. 

This is exceedingly true ; we cannot expect oim systematic 
groups to have equal nmnerical values/^-” but they ought to be of 
equal structural importance ; and they will thus possess a 
miry of order, which is superior to mere numerical regularity. 

All the most philosophic naturalists have entertained a belief 
that the development of animal forms has proceeded upon some 
regular plan, and have directed their researches to the discovery 
of that reflection of the divine mind.” Some have fancied 
that they have discovered it in a mystic number, and have ac- 
cordingly converted all the groups iuto/'m.f We do not under- 
value these speculations, yet we think it better to describe things 
so far only as we know them. 

Great difliculty has always been found in })iaeing groups 
according to their affinities, This cannot be eHeeled in — the 
way in which we are compelled to describe them — a single series ; 
for each group is related to all the rest; and if we extend the 
representation of the affinities to very small groups, any arrange- 

* The numerical development of groups is immely yrojmi-iomi to i/ie 
hdk of the incUddmU comyodny them,, ( JFaterhou.so.) 

t The quimrians make out five molluscous classes, by excluding tluj timi" 
eata ; the same end would be .attained iu a more satisiactosy Tuariuer by re- 
ducing tlie pteropods ’to the rank of an order, which might be placed next io 
ike oykilm-hTamhes, , . 
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monl on a plane surfece would fail, for the affinities radiate in 
all MlirectLoris, and the '‘net-work’’ to which Fabricius likened 
tlieni, is as iiisufficient a comparison as the “ chain” of older 

writers.^ 
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The practice of using two names — generic and specific — for 
each animal, or plant, originated with Linnmus; therefore no 
scientific names date further back than his works. In the con- 
struction of these names, the Greek and Latin languages are 
preferred, bj the common consent of all countries. 

SpwuipM. It often happens that a - species is named, or a 
genus established, by more than one person, at difierent times^ 
and in ignorance of each other’s labours. Such duplicate names 
are called mjmnyim; they have multiplied amazingly of late, 
and are a stnnib ling-block and an opprobiiim in all branches of 
natural liistory.f 


* The quinary arrangement of the moUnscous classes reminds ns of the 
eastern eiiibleoi of eternity— the serpent holding its tail in its mouth. 

The following diagram is offered as an improved circular system : — 
[Fishes.] 

Di-branchiata. 

Nucleo- Tetra- 

Opistlio- Proso- 

Aporo- Pnlmo- 

Pallio- LamelH- 

Hetero-branchiata. 

[Zoophytes.] 

t In Pfeiifer’s Monoyntph of the Eeliddm, a family eontainiug seventeen 
genera, no less than 330 generic synonyms enumerated j to this list, Pr. 
Albers, of Berlin, has lately added another hundred of Ms own invention 1 
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One Tery conunon estuary shell re^joiccs in the . following 
variety of titles : — , 

Scrobicularia piperata {Gmelln a/j. 

Trigpneila plana (Ba Costa). 

Mactra Listeri {duct), 

Mya Hispanica 

Venus boi'ealis {Tennant). • 

Lutraria compressa 
Areimia plana 

As regards specific names, tlie earliest ought certainly to be 
adopted, — with, however, the following* exceptions : — ^ 

1. MS. names ; which are only admitted by courtesy, 

2. Karnes given by writers antecedent to Liimmus. 

3. Karnes unaccompanied by a description or figure. 

4. Barbarisms ; or names involving* error or absurdity,^''" 

It is also very desirable that names huvhig a general (Eu- 
ropean) acceptation, should not be changed, on the -discovery of 
earlier names in obscui'e publications. 

With respect to genera ^ — those who believe in their real ex- 
istence, as ideas of the creating mind,*' will be disposed to set 
aside many random appellations, given to particular shells with- 
out any clear enunciation of their characters ; and to adopt later 
names, if bestowed with an accurate perception of the grounds 
which entitle them to generic distinction.f 

Authority for specific names. The multiplication of syno- 
nyms having made it desirable to place the aidhoriig after each 

* Tills subject was investigated, aud reported upon, by a cominitf ec of ilic 
British Association, in 1842 ; but the report was not siiihcieiitly circulated, 
t Several bad practices — against wlxich there is, unhapjjlly, no law^ — 
should be strongly discountenanced. Ehst, the einphiymeut of names alrcatb’ 
in familiar use for other objects ; such as ddam (the title of a welhlaiown 
genus of sea-nrebins), for a group of spiral shells ; and m'emma (a property of 
the botanists), for a bivalve. Secondly, the couversion of sjmnjk into generic 
titles, a process which has caused endless confusion ; it 1ms arisen out of the 
vain desire of .giving -new designations to old and familiar objects, and thus 
obtaining a Questionable sort' of fame. 
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iiaiiie, anotlier soiu’ce of evil lias arisen ; for several naturalists 
(fancying that tlie gemis-ma]m% and not the species-7}ia]ce7\ should 
enjoy tins privilege) have altered or divided almost every genus, 
and placed their signatures as the authorities for names given 
half a century or a century before, hy LiNNiEUs or Beuguieiie.*'^' 
British naturalists have disowned this practice, and agi’eed to 
distinguish, by the addition of sp,,‘^ the authorities for those 
specific names whose generic appellations have been changed. 

Tupes. The type of each genus should, he that species in 
which the characters of its group are best exhibited, and most 
evenly balanced. {TFaterJiotm.) , It has, however, been cus- 
tomary to take as the type, that species which the genus-maker 
placed fii’st on his list ; although by so doing there is risk of 
adopting an aherrmit form, or one which very feebly represents 
the aToiip, of wdiicli.it is an obscure member. 


The authorities appended to specihe names, are supposed to iudicate an 
amount of work done in -the determination and description of the species; 
when, therefore, the real author’s name is suppressed,, and a spurious one 
substituted, the case looks very like an attempt, to obtain credit under false 
])retcnces. ' , , ' 
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Mym,, etymology. , synonym. distiibntion* 

>LS., manuscript, i. e., mipublklied, 

Sp., species. Brit. M'., (in the) British Mtiseran. 

Bisir., Norway — New Zealand; including all intermediate seas. 

Fossil, lias — cbalk ; implies that the genus existed in these, and all inter- 
vening sirala. Chalk — ; means that the genus commenced in the 
chalk, and has existed, ever since. • . 

Dfipik ; — 50 fins. ; genus found at all depths between low-water and 50 
fathoms. A fathom is six feet. 

one-fourth the real size ; f magni6,ed foiir times., ‘ ' 

Lai., breadth. Zony., length. ML, height of thickness. 

Unc., (uncia) an inch. L'm., (linea) a line, the r§; of an inch. 

IfilL, miilrmetre, the twenty-fhtli part of an inch. 


MANUiy:i 01 THE MOLLUSCA. 


CLASS 1. CEPHALOPODA. 

The cuttle-fishes, though excluded by dealers from the list of sliell-fish, arc 
the most remarkable, and, rightly considered, the most interesting of any 
whilst, their relatives, the nmUlli and ammomtes. arc unmatclicd for llie sym- 
metry and wondrous architecture of their pearly sliells. 

The priacipjxi locomotive organs of the cephaloj)ods, are attached to the 
head, in the form of muscuhu* arms or tentacles in addition to which, many 
have fins ; and all can propel themselves by the forcible^ expulsion of water 
from their respiratory chamber. 

Unlike most of the molhma^ i\\e^ are symmetrical animals, having their 
right and left sides equally developed ; and their shell is usually straight, ■or 
coiled in a vertical plane. The nautilus and argonaut alone (of the living 
tribes) have external shells ; the rest are termed naked ceplialop(,jds/’ be- 
cause the shell is internaL They have powerful jaws, acting vertically, lihe 
the mandildcs of birds ; the tongue is large and fleshy, and ])art of its snriace 
is sentient, whilst the rest is armed wnth recurved spines; their eyes are large, 
and placed on the sides of the head their senses appear to be very acute. 
All are morine; «aiid predatory, living on shell-hsh, crabs, and iishes. 

The nervous system is more concentrated than in the other ■moJInsm ; 
and the brain is protected by a cartilage. The respiratory .organs consist of 
two or four plumc-iike gills, placed symmetrically on the sides of the body, 
in a large branchial cavity, cqjciung forwards on the wuler^ side of the head ; 
in the middle of this opening is placed tlie siphon or funm'L 'I'he sexes are 
always distinct ; but the males are much less numerous than the females, and 
in many species, at present unknown. Tliey are divided into two orders, the 
names of which are derived from the number of the hxmcJd(£, 

OEME I. DiBmvNCHiATA, Ow^cn. 

Animal swimming ; naked. Mead distinct. .%a? sessile, prominent. 
Mandibles horny (PL I.j %. 2). Arm 8 or 10, provided with suckers, 
round or elongated, usually with a pair of fins; hmnmim two, fur- 

* M. SelmltKc compares the arms of the cephalopods" to the oral filaments of 
myxine, 

f According to the established tisage, we designate that the under or venfrai side 
of the body, on which the funnel, m placed. But if the ciutie hshes are emnp^ired 
with the nucleobranches, or the nautilus with the holostornatous gasteropoda, their 
external analogies seem to favdw an opposite conclusion. 
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nislied with muscular ventricles ; mk-glmd always present j pmietes of tLe 
funnel entire. . ^ 

Shell internal (except in argonavM), Ixorny or slielly, with or without 
air-chambers. 

The typical forms of the cuttle-fishes were well described by Aristotle, and 
have been repeatedly examined by modern naturalists ; yet, until Profes.sor 
Owen dcraonsthated the existence of a second order of ccphalopocls, departing 
from all the abovementioned characters, it was not clearly understood how 


inseparably the organisation of the cuttle-fishes was connected with their con- 
dition as swimming mollmca^ breathing by two gills. 

The characters ivhich co-exist wdth the two gills, arc the internal ru- 
dimentary shell, and the substitution of other means of escape and defence, 
than those which an external shell would have afforded ; viz. : powerful arms, 
furnished with suckers ; the secretion of an inky fluid, with which to cloud 
the water and conceal retreat ; more perfect organs of vision j and super- 
added branchial hearts, which render the circulation more vigorous.''** 

The suckers [mitlicL or aeetahula)^ form a single or double series, on the 
inner surface of the anns. Eront the margin of each cup, the muscular* fibres 
converge to the centre, where they leave a circular cavity, occupied by a soft 
caruncle^ rising from it like the piston of a syringe, and capable of retraction 
when the sucker is applied to any surface. So perfect is this mechanism for ■ 
effecting adhesion, that while the muscidar fibres continue retracted, it is 
easier to tear away the limb than to detach it from its hold, f In the decapods, 
the base of piston is surrounded by a horuy dentated hoop ; which in the 
uneinated calamaries, is folded, and produced into a long sharp claw. 

The ink-hag (fig. 33), is tough and fibrous, with a tliin silvery outer 
coat ; it discharges its contents through a duct w*hich opens near the base of 
the funnel. The ink was formerly used for writing {Cicero), and in the pre- 
paration of sepia ; J and from its indestructible nature, is often found in a 
fossil state. 


* In a few species, which have no fins, the arms are webbed. In the only kind 
which has an external shell, it is confined to the female sex, and is secreted by the 
membranes of the arms. Xt is now quite certain that such shells as those of the fossil 
ammonites and orthocerala would be incompatible %Yith dibrancMate organiaation. 

t “ The complex, irritable mechanism, of all these suckers, is under the complete 
control of the animal. Mr. Eroderip informs me that he has attempted, with a hand- 
net, to catch an octopus that was floating by, with its long and flexible anns entwined 
round a fish, which it was tearing with its sharp hawk’s bill; it allowed the net to ap- 
proach within a short distance before it relinquished its prey, when, in an instant, it 
relaxed its thousand suckers, exploded its inky ammunition, and rapidly retreated 
under cover of the cloud which it had occasioned, by rapid and vigorous strokes of its 
circular web.” {Owen.} 

■| lisdian ink and sepia are now made of lamp-smoke, or of prepared charco^. 
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Tlic sldii of tlie Halved cephalopods is rcmaidcable for its variously coloured 
ve3i(!lcs, or pigment-cells. In se][m they arc black and bruvn ; iii the calamarVj 
yellow, red, and bro^TO ; and in tlie argonaut, and some oetopods, there arc 
blue cells besides. These cells alternately contract and eximnd, by wliicli the 
colouring matter is condensed or dispersed, or perhaps clrivtm into the deeper 
part of the skin. The colour acenmulatcs, like ablush, when tlsc skin is irri- 
tated, even several hours after separation from the body. During life, these 
changes are under the control of the animal, and give it the pover of chang- 
ing its hue, like the chameleon. In fresli spccimeiis, the uderotie- pluies of 
the eyes have a peaidy lustre \ they are sometimes ]}reservcd in a fossil state. 

The a{j7i{fero%i$ ^}ore^ arc situated on the back and sides of the head, on 
the arms {brachial), or at their bases {hwcai pores). 

The wantle is usually connected with the back of the head by a broad 

mielwT'') muscular band; but its mai’gin is sornetiines free all round, and 
it is supported only by cartilaginous ridges, iltruig into corresponding grooves,-^ 
and aliovving considerable freedom of motion. 

The euttle-hshes are nocturnal, or crepusmdar animals, concealing them- 
selves during the day, or retiring .to. a low6r region of the water. They in- 
habit every kouc, and are met with equally near the sliorc, and in the open 
sea, hundreds of miles from laud. They attain occasionally a much gTcuter 
sixe tluin. any other moUusca. MM. Quoy and Gainiard found a dead cuttle- 
iish in. tlic Atlantic, tinder the equator, which must have weighed 2 cwt. wlien 
perfect ; it ivas floating on the ' surface, and was partly devoured by hird». 
!Banks and Solander, also met "with one under similar circumstances, in the 
■pacifle, which was estimated' to have measured six feet in length. {Omen.) 
The arms of the octopods are sometimes two feet iong/f Fro.m their liahits, 
it is cliflicult to capture some, .species alive, but thei' are frequently obtained, 
uninjured, from the stomachs of dolphins, and other fishes which, prey upon 
them. ' ' 

SECTIOH A; OCTOPODA. 

Amis S; suckers sessile. Byes fixed, incapable of rotation. Body 
united to the head by a broad cervical band, BrameJiial cimuher dJvMed 
longitudinally by a ' muscular partition. Oiidud double ; no distinct nicla- 
mental gland. Shell external and one-cellecl (ymomAlmUmious), or .internal, 
uud rudimentary. 

The Octopods differ from the typical cuttle-fishes in having only eight 
arms, without the addition of tentacles ; their bodies are round, and they seh 

^ Termed tlie apparatus of resistance,” by I)T)rbigTiiy. 

t Bmii& MmHfcrt, having represented a *‘kraken octopocl,” ia the act of senttihig 
a three-master, told M. Befrance, that' if this were swallowed,” he would in Ills next 
edition rex^resent the monster 'embracing the Straits of Gibridtar, or capsialng a whole 
squadlon of ships. , {JD^Orbiyn^*) 
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sloRi liave fins. T'lier are the most eccentric or aberrant” molIusl'Sj snpo- 
rior in organization to all the rest, but manifesting some remarkable and 
unexpected analogies with the lowest classes of animals. 

The males of some species of octopus and eledone, are similar to the fe- 
males, but are comparatively scarce. Only the females of many others ai’c 
known, and every s])ecimen of the argonaut hitherto examined (amounting to 
many hundreds), lias been of that sex. Dr, Albert Kollikcr has suggested 
that the real males of the argonaut, and also of octopus granidatus and 
tr moot opus violaceus are the hectocotgles, previously mistaken for parasitic 
ujorr/^s. 

The hectocotgle of octopus graniilaius was desmubed by Cuvier/^* who ob- 
tained several specimens from octopods captured in the Mediterranean, It is 
fi ve inches in length, and resembles a detached arm of the octopus, its under 
surface being bordered with 40 or 50 pairs of alternate suckers. 

The kectocotgh of tremoctopus was discovered by Dr. Koliiker, at Messina, 
in 1.843, adhering to the interior of the gill-chamber and funnel of the 
poulpe ; it is represented in PL I., fig. 3. The body is wmrm-like, with two 
rows of suckers on the ventral sirnface, and an oval appendage at the posterior 
end. The anterior part of. the hack is tringed with a double series of bran- 
chial filaments (350 on each side). Between the branchim arc two rows of 
brown or violet sjjots, like the pigment cells of the iremoctoptis. The suckers 
(40 on each side) closely rcsemhle those of the irenioctoptis^ in miniature. 
Between the suckers m’e foiu* or five senes of yjum, the openings of minute 
canals, passing into the abdominal cavity. The tnouth is at tlie anterior 
extremity, and is minute and simple; the alimentary canal runs straight 
through the body, nearly filling it. The heart is in the middle of the back, 
between tlie branchim ; it consists of an auricle and a ventricle, and gives 
ongiu to tw^o large vessels. There is also an artery and vein on each side, 
giving: branches to the branchial filaments. A nerde extends along the in- 
testine, and one ganglion has been observed. The oval sac incloses a small 
but very long convoluted tube, ending in a muscular vas deferens; it contains 
innumerable spermatozoa. 

The hectoooigle of the argonaut was discovered by CMajot who considered 
it a parasitic worm, and described it under the name of trichocephahts aceta-^ 
hdaris ; it was again described by CostUy^ who, regarded it as "a sperraato- 
pliore of singular shape and lastly by Dr. Koliiker. J 

Tt is similar in form to the others, but is only seven lines in length, and 
has a filiform appendage in front, six lines long. It hjts two rows of alternate 

^ An. Sc. Hat. 1 Series, t. IS, p. H7.- 1829. , - - 

t An. Sc. Nat. 2 Series, 7. p. 173. • ■ ' 

t Lin. Trans. Yol, 20, pt. I, p. 9; and in his own zootomical berichie, where it Is 
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wX’m,' 45 OB eacE side; but no tlie skin contains immcroiis 

ekangcable spots of red or violet, like that of tlie argonaut.* 

According to the observations of Madame Power, tlic newly batched 
argonaut lias no sbeE/ and is quite unlike wbat it afterwards becomes : it is a 
sort of little worm, having two rows of suckers along its length, with a bii- 
form appeuhige at one extremity, and a small sivelli ug at the other. It might 
be supposed to represent an emtremely small hnwhutl agpimdage, froru winch 
the other pints were afterwards to he developed/’t {KoUiker.) 

PAMILY I. AKGONAUTn).E. 

Dorsal arms (of the female) w'ehbed at the extremity, secreting a symme- 
trical involuted shelL Mantle supported in front by a single ridge on the 
funnel. 

Oeiu\s Akgonauta, Lin. Argonaut or paper sailor. 

Etymology ^ argomutm^ saEors of the ship Argo. 

Synonyms, ocythoe (Eafinesque). Nautilus (Aristotle and Pliny). 

Example^ A. Mans, Soland, pi. II., fig. 1, China, 



The shell of the argonaut is thin and translueent ; it is not moulded on 
the body of the animal, nor is it attached by sliell-inusclcs ; and the unoccu- 
pied hollow of the spire serves as a receptacle for the minute clustered eggs. 
The argonaut sits in its boat with its siphon turned towards the keel,f and its 
sail-shaped (dorsal) arms closely applied to the sides of the shell, as in jig. 33, 
whore, however, they are represented as partially witlidrawm, in order to show 
the margin of the aperture. It swims only by gjcctiog water Iroiu its fuu- 

•* Similar instances of a peniianently rudimentary condition of the male .sex, oc- 
cm* amongst the lowest organiaecl parasitic crustaceans; the males qS: aehUmrrti, Irr- 
naiopodai trucliHiaster, %c,, arc frequently a thousand times snialier than the fcniule, 
upon whom they live, aad. from whom they differ both in form and airucture, Mr. 
Gosse has described a similar disparity of the sexes iu asplaudma, 
t h\\. Sc. Nat. 2 Series, vol. ill, p. 185. 

From a copy of Hang’s figure, in Charlesworth’s f.hagazine ; one-fmjrth the na- 
tural siae ; the small arrow indicates the current from the funnel, the large arrow the 
direction in which the “ saikir” is driven by the recoil. 

§ Poll has represented it sitting the opposite way ; tlie writer had onec an argonaut 
shell with the n'ucleti's reuersed, implying that the animal had turned quite round in its 
shell, and reiuMned in that position. The 'specimen is now iu the York Museum. 
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iiel, and crawls in a reversed position, carrying its sLell. over its bade like a 
snail. {Madmne Foicer and M. Uemg.) 

It was tlie nautilus (pimms) of Aristotle, wbo described it as floating on 
the surface of the sea, in fine weather, and holding out its sail-shaped arms to 
the breese ; a pretty fable, which poets have repeated ever since. 

Bistrihution : 4 species of argoiiant are known ; they inhabit the open sea 
throughout the warmer parts of the world. Captain King took several from 
the stomach of a dolphin, caught upwards of 600 leagues from any land. 

Fossil ; A. Ilians is found in the sub-apennine tertiaries of Piedmont. This 
species is still living in the Chinese seas, but not in the Mediterranean. 

EAMILY II. OCTOPODIDJJ. 

Arms similar, elongated, united at the base by a web. Bhell represented 
by two short styles, encysted in the substance of the mantle. {Owen.) 

Octopus, Cuvier. Pouipe. 

Mgm., ocio^ eight, {poda) feet. 

Sgn., cistopus, {Gray.) 

Fv.i 0. tubercuhitus Bh, pi. I., figs. 1 and 3 (mandibles). 

Body oval, warty or eirrose, without fins ; arms long, unequal ; siwJcers 
in two rows ; mantle supported in front by the branchial septum. 

The oetopods are the "‘polypi” of Homer and Aristotle j they are solitary 
animals, frequenting rocky shores, and are very active and voracious ; the 
females oviposit on sea-weeds, or in the cavities of empty shells. In the 
markets of SmjTua and Naples, and the bazaars of India, they are regularly 
exposed for sale. “Although common (at St. Jago) in the pools of water left 
by the retiring tide, they are not very easily caught. By means of their long 
arms and suckers they can drag their bodies into very narrow crevices, and 
when thus fixed it requires great force to remove them. At other times they 
dart tail first, with the rapidity of an ari’ow, from one side of the pool to the 
other, at the same instant discolouring the water with a dark chesiiut-brown 
inli:. They also escape detection by varying their tints, according to the natui’e 
of the ground over wliich they pass. In the dark- they are slightly phospho- 
rescent.” {Banoln.y^ 

Professor E. Porbes has observed that the octopus, when resting, coils its 
dorsal arms over its back, and seems to shadow forth the argonaut’s shell, 

Bisir., universally found on the coasts of the temperate and tropical zones ; 
46 species ai’c known ; when adult they vary in length from 1 inch to 2 feet, 
according to the species. 

Plnivoctopus, D’Orb. Finned octopus. 

Body with lateral fins, united behind. 

* Journal of a Voyage round the World. The most fascinating volume of travels 
published since Defects fiction. 
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The only kno'RTi species, P. eordifomm^ was discovered hy Mil. Quoy 
jiud Giiimard, on tlie coast of New Zealand ^ it exceeds 3 feet in lengtii; 

Eledoke. (Aristotle.) Lcacln 

T^pe, E. oetopodia, L. 

S'iwkers forming a single series on eacli ami ; length 6 to IS indies. IL 
emits a miisky * 

Dislr., 2 sp. Coasts of Norway, Britain, and the Mediterranean. 

Cikhoteuthis, Eschrielit. 1836, 
cirrus^ a filament, and teutMs a cuttle-fish, 

Bod^ with two transverse fins ; arms united by a weh, nearly to their 
tipsj suckers in a single row, alternating with cirri > Lengtli 10 inches. 
Colour violet. The only species {C. M alien Msek.) iniiabits the coast of 
Greenland. 

.Philonexis, B’Orb. 

Bb/vi., pMloSy an adept in swimming. 

T^pe, P. atlanticus, B^Orb. 

Jrms free ; suckers in two rows ; mmtie supported by two ridges on the 
funnel. Total length, 1 to 3 inches. 

Bisir., G sp. Atlantic and Medit. Gregarious in the open sea ; feeding 
on floating riiollima, 

Biib-genus. Tremoctopus (Chiaje), pi. I., fig. 3. 

Marne from two large aquiferous pores itremaca) on the back of the head, 
paitly, or all webbed half-way up. 

2 sp. T. quoyanns and violaccus. Atlantic and hledit. 

SECTION B. Becapoda. 

Arms 8. Tmtaedes 2, elongated, cylindrical, with expanded ends. Suckers 
pedunculated, armed with a homy ring. Mouth sun'ounded by a buccal 
membrane, sometimes lobed and funished with suckers. Bges moveable in 
their orbits. Bodg oblong or elongated, always provided with a pair of fins. 
Fmmel usually furnished with an. internal valve. Oddact single. Midameidal 
gland largely developed. Shell intcrxiEil ; lodged loosely in the middle of the 
dorsal aspect of the mantle. 

The arms of the decapods comparatively shorter than those of tlie 
octopods ; the dorsal pair is usually shortest, the ventral longest. The teiiia- 
cles originate within the circle of the mans, between t.lie third and fourth pairs; 
they are usually much longer tiian the arms, and in ckeJroleulhis are six times 
as long as the animal itself. They are completely retractile into laj’ge sub- 
• ocular .poaches in sepia, sepioU^ md roma; partly retractile in /o/i//o and 
sepiotmilhis I non -retractile in ehelroimdhis. They serve to scjV.e prey wliich 
may be beyond the reach of the ordinary arms, or to moor the animal in 
safety during the agitation of a stomy sea. 
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The shell of the living decapods is either a horny ‘^pen” {gladlus) or a 
calcarious {sepion)', not attached to the animal by muscles, but so 

loose as to fall out when the cyst which contains it is opened. In the genus 
spirula, it is a delicate spiral tuhe^ divided into air-chambers by a series of 
partitions {septa). In the fossil genus ^pimlirostray a similar shell forms the 
apex of a cuttle-bonc ; in the comienihis a chambered shell is combined 
with a pen; and the helemnlte unites all these modifications," 

The decapods chiefly frequent the open sea, appearing periodically like 
fishes, ill great shoals, on the coasts and banks, {Owen^ D'Orh) 

FAMILY III. TEUTHTDiE. Calamahies, ob Squids, 

Body, elongated ; fins short, broad, and mostly terminal. 

Shell, (gladius ot pen) horny, consisting of three parts , — a shaft, and two 
lateral expansions or wings. 

Sub-family A. Myopsida, D’Orb. Eyes covered by the skin. 

Loligo. (Fliny) Lamarck. Calainary. 

Syn., ieiithis (Aristotle) Gray. 

Type, L. -vulgaris (sepia loligo Kg.l. PI. I., fig; 6 (pen). 

Fen, lanceolate, with the shaft produced in front ; it is multiplied by age, 
several being found packed closely, one behind another, in old specimens, 
(Owen.) 

Body tapering behind, much elongated in the males. Fins terminal, 
united, rhombic. Mantle supported by a cervical ridge, and by two grooves 
ill the base of the funnel. Stickers in two rows, wnth horny, dentated hoops. 
Tentacular chih with four rows of suckers. Iiengtli (excluding tentacles) 
from 3 inches to 21- feet. 

The calamaries are good swimmers ; they also crawl, head-downwards, on 
their oral disk. The common species is used for bait, by fishermen, on the 
Cornish coast (Couch). Shells have been found in its stomach, and more 
rarely sea-weed (Dr. Johnston). Their egg-clustcrs have been estimated to 
contain nearly 40,000 eggs (Bohadsch). 

ITistr., 21 sp. in all seas. Norway — New Zealand. 

Suh-yenus. Teudopsis, Deslongchamps, 1835. 

Elym., Uutlils, a calamary and opsis like. 

Type, T. Buncllii, Desk 

Fen, like Mlgo, but dilated and spatulate behind. 

Fimil, 3 sp. Upper Lias, France, and Wurtemberg, 

Gonatus, Gray. 

Animal and pen like loligo in most respects. Armsm^4i series of cups,; 
tentacular clnl with numerous small cups, and a- single large sessile cup 
armed with a hook ; funnel vah’-eless. 
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Dlstr.i a smgle species {(x. mnmia, Moller sp.) is foimd on the coast of 
Greeiilaud, 

Skpioteutiiis, Blainville. 

Tij^e, S. sepididea, BL Anmal like loUgo ; fais lateral, as long as tlie 
body. Length from 4 inches to S feet 

Distr,^ 13 sp.j West Indies, Cape, Bed Sea, Java, Anstralia. 

Bbi-oteuthis, Munster, 
a dart and 

B. siibcostata, Munst; Bi. IT., fig. 8., U. Lias, Wiirteiiiberg. 

Pt'??., honi)% lanceolate; with a very broad shaft, pointed at each end, 
and small lateral w'ngs. 

Dkh\i G sp. described by Munster, considered varieties (diifering in age 
and sex), by M. B’Orbigny. 

Geotexjthis, Munster. 

< 7 ^, the earth (i. fossil) and 

beleinnosepia (Agassiz.) belopelfcis (Yoltz) loligosepia (Q,nenstedt.)-® 

'Fen broad, pointed behind j shaft br^)ad, truncated in front ; lateral wings 
shorter than the shaft. 

Fossil, 9 sp. tJ. Lias, Wnrtemberg ; Calvados ; Lyme Begis. Several 
undescribetl sp. in the Oxf. clay, Chippenham. 

Besides the g}ens of this calamary the inh-hag\ the muscular mantle, and 
the bases of the arms, are preserved in the Oxford clay. Some of the ink- 
bags found in the Lias arc nearly a foot in length, and are invested with a 
briEiant nacreous layer ; the ink forms cxceEcnt segna. It is ditllcult to un- 
derstand how these were preserved, as the recent calamaries '‘spill their ink” 
on the slightest alai'm. {BaclcUniT). 

Leptoteiithis, Meyer. 

FUjm., Leptos thin, and teuthis. 

Tgpe, L, gigas Meyer, Oxford clay, Solenhofcn. 

Fen very broad and rounded in front, pointed behind; with obscui*e diverg- 
ing ribs. 

CnAAtcHiA, Leach, 1817. 

Warned in honour of Mr. J. Cranch, naturalist to the Congo expedition. 

Tgpe, C. scabra, Leach. 

large, ventdeose ; hns small, terminal : mantle supported in front 
by a branchial septum. Length 2 inches. Head very small 3/es lived 
Buccal membrane large, S-lobed. , Ams short, suckers in two rows. Tenia- 
cular, clubs finned behind, cups in 4 rows. Fimnel vsilved. 

‘ ' Fen long and narrow. 

» Tbess names ^ust he set aside* being incorrect in themselves, and Mmded on 
a total misapprehensloBof the natiire , of the fossils. 
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/ J sp. Africa. . In the open sea. ' 

This genus makes the nearest approach to the octopods. 

Sepiola. (Kondelet) Leach, 1817. 

.Er., S. atlantica (D’Orh.) PL I., fig. 4. 

Bochf shoii:, purse-like ; mantle supported by a broad cervical band, and a 
ridge fitting a groove in the funnel. Mm dorsal, rounded, contracted at the 
base. Snekers in 2 rows, or crowded, on the arms, in 4 rows on the tentacles. 
Length 2 to 4 inches. 

Fen, half as .long as the hack. S, stenodactyla (sepioloidea, D’Orb.) has 
no pen. 

JDidr., 6 sp. Coasts of Norway, Britain, Medit., Maiiiitius, Japan, 
Australia. 

Suh-gentis, Foma, Owen {Fldenm? Gray). MmiU supported by a 
cervical ridge and groove. Fachers in 2 rows on the tentacles. Length 3 
to 5 inches. 

Mslr,, 6 sp. Regent Inlet, Britain, Medit., Manilla. 

Sub-family B. Oigogsida, D’Orb. 

Fyes naked. Fins always terminal, and united, forming a rhomb. 

Loligopsis, Lam. 1811. 

Fiym., loligo, and opsls, lil^e. 

Type, L. pavo (Lesucur). 

Body elongated, mantle supported in front by a branchial septum. Arms 
short. Ciqis in 2 rows. Tentacles slender, often mutilated. Funnel vtilveiess. 

Fen slender, with a minute conical appendix. Length from 6 to 12 inches. 

Bistr., pelagic, 8 sp. N. Sea, Atlantic, Medit., India, Japan, S. Sea. 

Chetiioteuthis, B'Orb. 

Fiym,, clieir, the hand, and teuiMs, 

Type, C. veranii, Per. 

Mantle supported in front hy ridges. Funnel valveless. Verdral arms 
very long. Tentacles extremely elongated, slender, with distant sessile cups 
on the peduncles, and 4 row^s of pedunculated claws, on their expanded ends. 

Fen slender, slightly winged at each end. Length of the body 2 inches ; 
to tlie tips of the arms 8 inches ; to the ends ot the tentacles 3 feet. 

Bistr., 2 sp. Atlantic, Medit. On gulf-weed, in the open sea. 

Histioteuthis, D’Orb, 

Ftym., Jusiion, a veil ; and teuthis. 

Type, H. bondliana, Per. Length 10 inches. 

Body short. Fms terminal, rounded. Mantle supported in front by 
ridges and grooves. Buccal membrane 6-lobed, Arms (except the ventral 
pair), webbed high up. Tentaeles long, outside the web, with 6 rows of den- 
tated caps on their ends. 
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Fen short and hroad. 

2- sp. Mediterranean ; in the open sea. 

OxYCHOTEUTEis, Lichtcnstciu. Lhieinated calarnatT. 

Ef.ptUi a ciaWj and teuilm, 

Type^ 0. hanksii, Leach. ( == bartlingii?) PL T., iig. 7 and fig. S ipe))] 
ancistroteiithis (Gray), Onychia (Lesueur). 

Fsn narrow, with hollow, conical apex. 

Arms with 2 rows of suckers. Tentacles long and powerful, anned with 
a double series of hooks ; and usually having a small group of suckers at the 
base of each club, whicli they are supposed to unite, and tluis tisc their tenta- 
cles in conjunction.'^ Length 4 inches to 2 feet. 

The imcinatcd calainarics are solitary animals, frequenting the open sea, 
ami especially the banks of gulf- weed {sargasso). 0. banksii ranges from 
Norway to the Cape and Indian ocean ; the rest are confined to warm seas, 
0. /fern has been taken swimming hi the open sea, 200 leagues north 
of the >?anritiiLS. 

i)h ‘//.5 6 sp. Atlantic, Indian ocean, Pacific. 

Enoploteuthis, B’Orb. Armed calamavy. 

Etgm.i enoplos^ armed, and ienthls, 

Tgpe, E, srnithii, Leach. 

iSVoz., ancistrochirus and abralia (Gray), octopodoteiithis (Ruppell), verania 
(Ivrohn). 

Fen lanceolate. Arms provided with a double series of horny hooks, con- 
cealed by retractile webs. Tentacles long and feeble, with small hooks at the 
end. Length (excluding the tentacles) from 2 inches to 1 foot ; but sonic 
species attain a larger size. In the museum of the College of Surgeons there 
is an. arm of the specimen of E. unguiculata, tbiuul by Banks and Solander in 
Cook’s first voyage (mentioned at p. 04) supposed to have been 6 feet long 
when perfect. The natives of the Polynesian Islands, who dive for shell- iish, 
have a well-founded dread of tliese formidahle creatures. {_0ire}K) 

Blsir.i 10 sp, Medit., Pacific. 

O.MM1STREPHES, B’Orb. Sagittuted calamary. 

Efgm..^ omma, the eyes, and strepho^ to turn. 

Tgpe, O. sagittatns, Lam, 

Bodg cylindrical ; terminal fins large and riKunbic. Arms with 2 rows of 
suckers, and sometimes an internal membranous Iringe. Tentacles short and 
strong, with 4 rows of cups. 

,g Fen, consisting of a shaft with three diverging ribs, and a lioilow conical 
appendix. Length from 1 inch to nearly 4 feet, 

' , * forceps of Professor $’iiapaon were suggested by the sucketsbf tlie 
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Tlie sagittaied calamaries are gregarious, and frequent tlie open sea in ail 
olimatcs. Tiiey are extensively used in tlie cod-fiskery off Newfomidlaiid, and 
are the principal food of the dolphins and cachalots, as well as of the albatross 
and larger petrels. The sailors call them ‘'sea-arrows” or “flying squids,” 
from their habit of leaping out of the water, often to such a height as to fall 
on the decks of vessels. They leave their eggs in long clusters floating at the 
siirfoce. 

Distr.y 14 recent sp. ; similar (4 sp.) have been found fossil in the 
Oxford clay, Solenhofen j it may, however, be doubted whether they are ge- 
nerically identical. 

FAMILY TV. Belemnitim. 

Shell consisting of a pen, terminating posteriorly in a chambered cone, 
sometimes invested with a fibrous guard. The air-cells of the pjhrccgMO^cone 
are connected by a slpliuncle, close to the ventral side. 

Belemnites, Lamarck. 1801. 

Mgm., helennon, a dart.'*' 

Kv., B. puzosianus, pi. IL, fig. 5. 

Phraginocone horny, slightly nacreous, with a minute globular nucleus at 
its apex ; divided internally by numerous, concave sepia. Pen represented by 
two nacreous bands on the dorsal side of the phi’agmocone, and produced be- 
yond its rim, in the form of sword-shaped processes (pi. IT., fig. 5}.t Guard, 
fibrous, often elongated and cylindrical ; becoming very thin in front, where 
it .invests the phi'agmocone.J 

Nearly 100 species of helemnites have been found in a fossil state, ranging 
from the iias to the gault, and distributed over all Europe. The phragmocone 
of the helemnite, which represents the terminal appendix of the calamaries, is 

* The termination iUs (from liihos, a stone) was formerly given to all fossil genera. 

t The most perfect specimens known are in the cabinet of Dr. Mantell, and the 
British Museum ; they were obtained by William Buy in the Oxford clay of Christian 
Malford, Wilts. The last chainher of a lias helemnite in the British Museum is 6 
inches long, and inches across at the smaller end; a fracture near the siphuncle 
shows the inlc-bag. The phragmocone of a spiecimen corresponding to this in size, 
measures 7-^- inches in length. 

X The specific gravity of the guard is identical with that of the shell of the recent 
pinna, and its structure is the same. Parkinson and others have supposed that it was 
originally a light and porous structure, like the cuttle* bone; hut the 7nucro of the 
sepiostaire, with which alone it is homologous, is quite as dense as the helemnite. We 
are indebted to Mr. Alex. Williams, M.R.C.S., for the following specific gravities of 
recent and fossil shells, compared with water as 1,000 • 


Belenmites puzosianus, Oxford clay 2,674 

Belemnitella mucronata, chalk 2,677 

Pinna, recent, from the Mediterranean 2,607 

TrichUes plottli, from the inferior oolite 2,670 

Conus monile, recent 2,910 

Conus ponderosus, Miocene, Touraine,,....,, 2,713 

E 
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?K\ide«l info air-efeambers, connected by a small tube like tlie shell 

o}’ the pearly nautilus. It is exceedingly delicate, and usually owes ils prescr- 
tion to the imlltratidn of calc, spar ; speciiiieus frequently oewn- in the lias, 
Willi the mcnisens-shaped casts of the aii*-chambers loose, like a pile of watch- 
nlasses. It is usually eccentric, its apex being nearest to the ventriil side of 
t.he guard. The r/mrd is \"ery variable in its |)roportious, being sonietiiaes 
only half an inch longer than the phragmoconcj at others one or two feet ixi 
length. Tlicse variations probably depend to some extent on age and sex ; 
iM. D’Orbigny believes that the shells of the males are always (comparatively ) 
long and slentler; those of the females are at first short, but afierwiutls grow- 
ing only at the points, they become as long in pro 2 )ortioii as the others. The 
guard always exhibits (internally) concentric lines of growth j in B. irreff'ulam 
its apex is hollow. The belemnites have been divided into groups by the pre- 
sence and position of furrows in the smd'ace of the guard. 

SECTION’ I, Acceli (Broun.) without dorsal or ventral grooves. 

Sub-section 1. AciuirU^ without iaterid fiuTows, but often channelled at 
the extreme point. 

b. aeujuius. 20 sp. Lias — Neocomian. 

Sub-sedloii 2. CAmxi?/, with lateral fiUTows. 

Tifpe^ b. clavatus. 3 sp. Lias. 

SECTION 11. Gastoocceli (D’Oi'b.) Ventral groove distinct. 

Sub-section 1. Camlwulati, no lateral furrows. 

Ti/pe, b. eanaliculatus, 5 sp. Inf. oolite — Gt. oolite. 

Snh-seciion 2. Ilast/iil, lateral furrows distinct, 

^/pe^ b. liasiatus. 10 sp. U. lias — Gault. 

SECTION III. Notocceij (B’Orb.) with a dorsal groove, and furrowed on 
each side. 

Tppe, 1>. dilaiatiis, 9 sp, Neocoinian. 

The belemnites appear to have been gregarious, from the exceeding abund- 
ance of thciJ- remains in many locahties, as in some of the miudstoue (piarvies 
of the ccuti'al counties, and the lias cliffs of Dorsetshire. It is also probable 
that they lived in a moderate deptli of wnter, and preferred a muddy bottom 
to rocks or coral-reefs, with, which they would be apt to come in perilmis col- 
lision. Belemnites inj taaed in the life-tune of the aiiiimil have been IVcipieuth" 
noticed, . - 

, , ' Bbmmwtoiaa, D’Orb. 

S?/n.^ actinocaraax, ‘hlilkr (founded on a mistake.) 

, V mucronata,' Shy. ■ H. 6. 

N;' America, , 5 sp. -U. greensand and chalk. 

The of the bpiemnitclla has a straight fissiwe on the ventral side of 
its alveolar border’s ;'its:-smface .'exhibits distmet vascular Impressions. The 
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pItragr,tocone is never preseiTed, but casts of tlie alveolus stow that it was 
cliainijercd, tliat it tad a single dorsal ridge, a ventral process passing into tte 
lissui'C of tlic guard, and ail apical nucleus. , 

x4.canthoteuthis (Wagner), Miinster. 

Mtijm,. amyitlia, a, spine, and teuthis. 

Sim., Keteno (Minister.) Belemnoteiittis ? 

A. prisca, HappeU, 

Eoimdecl on tlie fossil liooks of a calamary, preserved in. tte Oxford clay 
of Solentofeii. Tliese stow ttat tte aimnai tad 10, nearly equal arms, all 
fariiisted witt a double scries of torny claws, tlirougtout tteir length. A, 
pen like that of tte ommastrephes has been hypothetically ascribed to these 
anus, wliict may, however, have belonged to the helemnlte or the leleimio- 
teuthis, ■ ■ ■ ■■ 

Belemjtoteuthis (Miller), Pearce, 1842. 

Tifpe, B. antiqiius (Cunnington), dg. 33. 

Shell consisting of 2 . phragmocone, Kke 
that of the helemnite ; a horny dorsal pen 
with obscure lateral bauds; and a thin 
fibrous guard, with two diverging ridges on 
the dorsal side. 

Animal provided nith arms and tenia- 
eles of nearly equal length, furnished with 
a double alteruatiiig series of horny hooks, 
from 20 to 40 pairs on each arm ; manile 
free aB round; fins large, medio -dorsal 
(much larger than in fig. 33). 

Fossil in the Oxford clay of Chippen- 
ham , Si milar horny claws have been found 
in the lias of Watchett; and a guard equally 
thin is figured in Buckiaiid’s Bridgewater 
Treatise, t. 44, fig. 14.- 

In the fossil calamary of Chippenliam, 
the shell is preserved along with the mus- 
cular mantle, fins, ink-bag, fuiinei, eyes, 
and tentacles with their horny hooks ; all 
the specimens w^ere discovered, and deve- 
loped with unexampled skill, by William 
Buy, of Sutton, iieai.* Gliippenham. 

* Pig. i;3. Belanmoleufkls (miiqum, ventral side, tcrni a specimen in tlie cabinet 
of William Cimnitigton, Esq., of Devizes. The last ' chamber of the phragmocone is 
preserved in this specimen, a, represents the dorsal' side of an uncompressed phrag^ 
mocone from the Kelloway rock, in the cmjinet of J, Gr. Lowe, Esq. ; 0 , is an ideal sec- 
tion of the same. Since this woodcut was executed, a more complete specimen has 


i 
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CONOTEUTHIS, D’Orb. 

Tlfpe, C. Dupinianns, D’Orb. PI. II,, fig. 9. Neocomian, Prance. 
Fhragrtiocone slightly citr\>'ed. Pen, elongated, Yeiy slender. 

This shell, which is like the pen of an ommastrephe, mth a chambered 
cone, connects the ordinary calamaries with the belemnites. 


FAMILY V. SEPIAD.E. 


Shell (cuttle-bone or sepiostceire) calcarioiis ; consisting of a broad ianii- 
iiated plate, teminating behind in a hollow, imperfectly ehaml^cred apex 
{nmcro). Animal with elongated tentacles, expanded at their ends. 



■ Sepia (Pliny), Linnmns. 

Type, S. oflicinalis, L. PL I., fig. 5. 

Syn., 6elosq)m, Voltz. (B. sepioi'dea, pi. II,, fig. 3, mnero only.) 

Body oblong, with lateral fins as long as itself. Arms with 4 row's of 
snekers, Mantle supported by tubercles fitting into sockets on the neck and 
funnel. Length 3 to 28 inches. 

Shell as wide and long as the body; very thick in front, concave internally 
behind ; terminating in a prominent mnero. The thickened part is composed 
of mmierous plates, separated by vertical fibres, w'hiclx render it very light and 
porous. T. Orhignyana, pi. II., fig. 2. 

The ciittle-bonc was Ibrmeiiy employed as an antacid by apothecaries; it 
is noW' only used as “ 2 )oimce/’ or in easting counterfeits. The bone of a 
Chinese species attains the length of feet. {Adams^) 

The cuttle-fishes live near shore, and the mucro of their shell seems in- 
tended to protect them in the frequent collisions they are exposed to in swim- 
ming backwards. {D’Orb.) 

jDktr., SO sp. 'World-wide. 

Fossil, 5 sp. Oxf. clay, Solenhofeii. Several species have been founded 
on mucrones from the Eocene of London and Paris. PL II., fig. S. 


Spirulieostka, D’Orb. 

Type, S. Bellardii (D’Orh.) PL II., fig. 4. Miocene, Tiuin. 

Shell, rmcro only known; chambered internally; chambers connected 
by a ventral siphnncle; external spathose layer produced beyond the pkrag- 
mocone into a long pointed beak. 

Beloptera (Blainvilie) Deshayes. 

JEt/pn., helos, a dart, wApteron, a wing. 

Tyjje, B. belemnito'ides, BL PL II, fig. 7. 


been obtained for the British Museum ; the tentacles are not longer than the ordinary 
arms, owing, perhaps, to -their partial retraction ; this specimen wil'i be figured in Dr . 
Mantell's “Petrifactions and their Teachings.” d, is a single hooh, natural size j the 
specimens belonging to Mr. Cutmington afld the late Mr, C. Pearce, show the large 
acetabular bases of the hool^. 
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Meil, mnero (only laio\\Ti) chambered and siphunciedj winged externally. 

I^bssil, 2 sjj, Uocme. Taxis ; Bracldesham 

Belemnosis, Edwards. ' 

Ti/pe, B. aiiomaliis, Sby. sp. Eocene. Higbgate (unique.) 

^9^. (,■?//, cliambered and sipliuncled ; witbont lateral wings or elon- 
gated beak. 

FAMILY . YI. : SpMlim. '. ' ' 

SMJ eiiiuely nacreous ; cliscoidal ; wMiis separate, cbambered {]iolythald- 
with a ventral sipbimcle. 

Spieula, Lam., 1801. 

lituus, Gray. r. 

Ex.f S. fevis (Gray.) PL I., %. 9. 

Body oblong, with miiiute*terminal fins. Mantle supported by a cervicnl 
and 2 ventral ridges and grooves. Arms with 6 rows of very minute cups 
Tentacles elongated. Tunnel valved. 

Shell placed veiiically in tlie posterior part of tbe body, with tbe involute 
spire towards tbe ventral side. Tbe last chamber is not larger in proportion 
tban, tbe rest; its margin is organically coimected; it contains tbe ink-bag. 

Tbe delicate siiell of tbe spirilla is scattered by tbousands on tbe shores of 
Nevr Zealand ; it abounds on the Atlantic coasts, and a few specimens are 
yearly brought by tbe Gulf-stream, arid strewed upon tbe shores of Devon and 
Comwnll. But tbe animal is only known by a few fragments, and one perfect 
specimen, obtained by Mr. Percy Eaii on the coast of Neiv Zealand. 

Blslr., 3 sp. A.U the 'wm^mcr seas. 

ORDER 11. Tetkabeawchiata. 

Animal creeping ; protected by an external shell. 

Mead retractile wdlbiii the mantle. Byes peduncidated. Mandibles ciil- 
carious. Arms very numerous. Body attached to tbe shell by adductor mus- 
cles, and by a continuous horny girdle. Brmchice four. Tunnel formed by 
the folding of a museiiiar lobe. 

Shell external, cameraied (poly-tlialamous) and sipbimcled; the inner 
layers and septa nacreous ; outer layers porcellanons.* 

It was long ago remarked by Dillwynii, that shells of the carnivorous gas- 
tropods were almost, or altogether, wanting in tbe pabeozoic and secondary 
strata ; and that the office of these animals appeared to have been performed, 
in the ancient seas, by an order of cepbaiopods, now neaidy extinct, xibove 
1,400 fossil species belonging to this order are now known by their 
'shells; whilst their only living representative' is tbe 'mutihis ^pompUius, 

The Chinese carve & variety of patterns in the outer opaque layer of the naittilut; 
shell, relieved by the pearly ground beneath. ' ' 
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of wliicii several specimens have been bronght to Sns’ope within the last few 
years/'" 

The shell of the tetrabranchiate eephalopods is an estrenicly elongated 
cone; and is either straight, or variously folded, or coiled. 

It is strcmjU in orthoceras , haeidites. 

hent on itself in ascoceras . ptychoceras,, 

curved in cyrtoceras . toxoccras. 

spiral in , trochoceras . tui'rilites. 

discoidal in gyroceras . crioccras. 

discoidal and p'odwed in . htuites . . ancyloceras. 

involute in nautilus . . ammonites. 

Internally, the shcU is divided into cells or chambers, by a series of parti- 
tions {septa) ^ connected by a tube or siphuncle. The last chamber is occupied 
by the animal, the rest are empty dming life, but in fossil specimens they are 
often filled vith spm*. When the outer shell is removed (as often happens to 
fossils,) the edges of the septa are seen (as in PI. Ill, figs. 1, 2.) Sometimes 
they form curved Hues, as in nautilus and orthoceras, or they are zig-zag, as 
mgoniaiites (fig. 53',) oy foUaceous, as in the ammonite, fig. 34. 




Fig. 34, Suture of an 

The outlines of the sepia are termed sut%tresi\ when they are folded tin 
elevations are called saddles, and the intervening depressions lohes. It 
eeratites (fig. 54) the saddles arc round, the lobes dentated; in mmnomte. 
both lobes and saddles ai’e extremely complicated. Broken fossils shotv tha^ 
the septa are nearly flat in the middle, and folded round the edge (like a shirt- 
fill]), where they abut against the outer shell- wall (fig. 37). 

The siphvMcle of the recent nautilus is a membranous tube, with a vein 
thin nacreous investment ; in most of the fossils it consists of a succession oj 
funnehshaped, or bead-like tubes. In some of the oldest fossil genera, aetl- 
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its centre a smaller tube, tlie space between tlie two being filled up with rarliat-- 
ing plates, like the lamelluj of a coral. The position of the siphimcle is very 
variable ; in the ojmmmitid^e it is external^ or close to the outer iiurrgin of 
the shell (fig. 37). In the nautilidm it is usually central (fig. 35), or internal 


Fig. 35. Nautilus. 


Cli/menia. Fig. 37. Ramites.^ 

The ' alr-chcmibers of the recent nautilus are. lined by a very thin, Hnng 
membrane ; those of the fossil orihocerata retain indications of a thick vascii* 
iar lining, connected with the animal by spaces between the beads of the 
siphunele.f 

The hodij-chamher is always very capacious ; in the recent naiitilns its 
cavity is twice as large as the whole series of air-cells ; in the goniaUte (fig. 
39), it occupies a whole whirl, and has a considerable lateral extension ; and 
in animonites communis it occupies more than a wtol. 


Fig. 3S. Ammonifes. 


G07iiatMes4 

* Fig. 35. IsTautilus ponipilius, X,. Fig, 36. Clymenia striata, Muiist., see pL II., 
fig, 16. Fig. 37. Hamites cylindraceus Defr., see fig. 5S. 

t The apocryphal genus spongarium^ w'as founded on detached septa of an ortho- 
ceras, from the Upper Ludlow rock, in which the vascular markings distinctly radiate 
from the siphuncle. Mr. Jones, ward,en of Clxin Hospital, has several of these in 
apposition. 

t Fig, 38. Section of ammonites ohiusiis, Shy, lias, Lyine Regis ; from a very young 
specimen. Fig. 39. Section of go7iiatites sphieHeus. &oy. carh. limestone, Eolland (in 
the cabinet of Mr. Tennant.) The dotted lines indicate the lateral extent of the body* 
chamber. 
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The margin of the aperture is quite simple in tlie recent iiantiias, and 
atTorcls no clue to the many cuiious modifications observe, hie in the fossil 
luims. In the ammonites we frequently find a dorsal process, or lateral pro- 
jections, developed periodically, or only in the adult (fig. 55, and pL III., fig. 5), 
In pliragmoceras and gomphoceras (figs. 40, 41) the aperture is so 
much contracted that it is obvious the animal could not have withdrawn its 
head into the shell like the nautilus. 


Fig. 40. Gomphoceras. Fig. 4L Fkraffmaceras/^ 

M. Barrande, from whose great work on the Silurian Formations of 
Bohemia these figmes are taken, suggests that the lower part of the apertiu’C 
(s s) which is almost isolated, may have served for the passage of the funnel,' 
wiiilst the upper and larger space {e c) was occupied by the neck ; the lobes 
probably indicate the position of the external arms. 

The aperture of the pearly nautilus is closed by a eb'sk or hood (fig. 43, h% 
lormed by the union of the two dorsal ai’ms, which correspond to the shell" 
secreting sails of the argonaut. 

In tlie extinct ammonites we have evidence tliat 
the aperto was guarded still more effectively by a 
horny, or shelly operculmi, secreted, in ah probabi- /fi ! I I 

1 ity, by these dorsal aims. In one group (arietes,) 
the Oiierculum consists of a single jficce, and is horny / 
and fiexible.f In the fQ%mdrhaclced ammonites the | 
operculum is shelly, and divided into two plates by a M l mm 
straight median suture (fig. 42). They were de- 
scribed in 1811, by Parldnson, who called them tri-> 
gonellites^ and pointed out the resemblance of their 424 

* Fig. 40. Gomphoceras Bohemiciim (Barrande), reduced view of the aperture j a, 
Che siphonal opening. Fig. 41. pliragmoceras eallistoma (Barr.) botli from the U. 
Silurian, Bohemia, 

t This form was discovered by the late Miss Mary Anning. the indefatigable col- 
rector of the lias fossils of Lyme Regis, .and described by Mr. Stricldand, Geol. Journal, 
voL I., p. 232. Also by M. Voltz, Mem. d'e institute, 1837, p. 48. 

t TrigonelUies Imnellosus^ Park. ,’ Oxford clay, Soienhofen (and Chippenham,) as- 
jj ociated with ammonites lingulatus, Quenstedt. («= A. Brightii, Pratt). From a spsci- 
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internal struetin'e to tlie cancellated tissue of bones. Tjieir external surniee is 
Siiiootli or sculptured ; the inner side is marked by lines of gro^^i;il. Poriv- 
iive kinds are enumerated by Bi'onn ; they occni in all tbe strata iu whidi 
aiumouitcs arc Ibund, and a single s^iccimen has been figured by M. D’Arcliiae*. 
irom the IDevonian rocks of the Eitei, where it was associated with goniatite&,^ 
Calcarioiis mandibles or rhjncholites (F. Biguet) have been obtained Irorn 
all the strata in which naatill occur j and from their rarity, their large size 
and close .resemblance to the mandibles of the recent nautilus, it is probabio 
that they belonged only to that genus.f In the Muschelkalk of Bavaiia one 
nautilus (A-. anetis^ ileinccke, == N. bidorsatus, Schlotheim,} is found, and two 
kinds of rhumhollte ; one sort, corresponding with the upper mandible of the 
i’ceent nautilus, has been called “ rlijmcholites liirundo” (pL II., fig. 11), the 
other, which appears to he only the lower mandible of the same species, has 
been dcscrihcd under tliC name of “ eonchorhynchiis avirostris.’’^: 

In studprig the fossil tetmhrmicUata, it is necessary to take into consi- 
deration the varying circumstances imdcr wMch they have been preserveaL 
In some strata (as the lias of Watchett) the outer layer of the shell has dis- 
appeared, whilst the iuiier nacreous layer is preserved. More frequently only 
tlie outer layer remains ; and in the chalk formation the w^holc shell has 
perished. In the calcarious grit of Berkshire and Wiltshire the ammonites 
have lost theii- shells j hut perfect casts of the chambers, formed of calcarious 
spajr, remain. § 

Fossil oftliocerata and ammonites ai’e eridently in many instances dead 
shells, being overgrowm with corals, serpLilfe, or oysters ; every cabinet allbrds 
such examples. In otliers the animal has apparently occupied its shell, and 
•prevented the ingress of mud, xvliich has hardened aU around it ; after this it has 
decomposed, and contributed to form those phosphates and sulphurets cominouly 
present in the body-chamber of fossil shells, and by w'hich the sediment around 
tbem is so often formed into a hard concretion. |1 In this state they are 

* The trigonelUtes have been described by Meyer as bivalve shells, under the 
generic name of aptychus; by Deslongchamps under the name of Mmisteria. M. 
D’Orbigny regards them as cirripedes ! M, Deshayes believes them to be gizzards of 
the ampionites. M. Coqiiand compares them with ieudopsis; an analogy evicleutiy 
suggested by some of the membranous and elongated forms, such as T. samjiUmlurius, 
found with a.m, depressus, in the lia^s of Boll. Euppell, Volte, Quenstedt, and Zieten, 
regard the trigonellites as the opercula of ammo7iites, an opinion also entertained by 
many of the most experienced fossil collectors in England, 

t M. D’Orbignyhas manufactured Pwo genera of calamaries out of these nautilus 
bealis ! {rhgnchoteuihis and palceolenihis). In the innumerable sections of ammonites 
v/hkli have been made, no traces of the mandibles have ever been discovered. 

X Lepas aiirostris (Schlotheim), described by Blainville as the beak of a 
brachiopod i 

§ ddX-lad. spondglolites by old writers. 

!i In the aium-shale of Whitby, innumerable concretions are found, v/hicli, when 
struck with the hammer, split open, and disclose an ammonite. ' See Dr. Manteii’s 
‘‘Thoughts on a Pebble,” p. 21. ■ ■ ' 



■ * A nmiilm pompilms (in the cahinet of Mr. Morris) 'weif^lis lib., and when the 
siphnncleis secured, if floats with -a j|lb weight in its aperture. The animal would 
have {iisplaced^2 pints (= 2|lbs ) of water, and therefore, if it weighed 31bs., the specific 
gravity of the animal and shell would scarcely exceed that of salt -water. 

+ The siplmncle and lobed septa did not hold the animal in its sliell, as Von Bv.ch 
imagined: that was secured by the shell-muscles. The complicated sutures perhaps 
indicate lobed ovaries; theyodenrin genera, which must have produced very small 
eggs. ' . , 
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permeated by minei'al water, wMcK slowly deposits calcaiious spar, in crys- 
tals, on their walls ; or by acidulous water, which removes every trace of the 
shell, leaving a cavity, which at some future time may again become filled 
with spar, having the fom of the shell, hnt not its structure. In .some sec- 
tions of orihocerata, it is evident that the mud has gained access to the air- 
eclls, along the coui'se of the hlood-vessels ; but the chambers are not entirely 
fiUed, because their lining membrane has contracted, leaving a space between 
itself and certain portions of the walls, which correspond in each chamber. 

With respect to the purpose of the air~cJmnherSt much ingenuity has 
been exorcised in devising an explanation of their assumed hjclfostatic func- 
tion, whereby the nautilus can rise at will to the simface, or sink, on tlie 
approach of storms to the quiet recesses of the deep. UiLfortunately for such 
poetical speculations, the nautilus appears on the surface, only when driven 
up ly storms, and its sphere of action is on the bed of the sea, wdiere it 
creeps like a snail, or perhaps lies in wait for unwary crabs and shell-fish, 
like some gigantic “ sea-anemone,’" with outspread tentacles. 

The tetrahranchs could undoubtedly swim, by their respiratory jets ; but 
the discoidal nautih and ammonites ar-e not weU calculated, hy their forms, 
for swimming ; and the straight-shelled orilioceh'ata and haoidites must have 
held a nearly vertical position, head- downwards, on account of the huoyaney 
of theii* shells. The use of the aii’-chambcrs, is to render the whole animal 
(and shell) of nearly the same specific gravity with the water.* The object 
of the numerous partitions is not so much to sustain the pressiue of the water, 
as to guard against the colHsions to which the shell is exposed. They are moist 
complicated in the ammonites, whose general form possesses least strength.f 
The purpose of the siphuncle (as suggested by hlr. Searies Wood) is to main- 
tain the mtalitij of the shell, during the long life \Thich these animals cer- 
» tainiy enjoyed. Mr, Eorbes has suggested that the inner courses of the 
Immites, broke as the outer ones were formed. But this wus not the ease 
with the oriJwcerata, whose long straight shells were particularly exposed to 
danger ; in these the preseiwation of the shell was provided for by the in- 
creased size and strength of the siphuncle, and its increased vascularity. In 
endoceras we find the siphuncle thickened by internal deposits, until (in some 
of the very cyhndiical species) it forms an almost solid axis. 

The nucleus of the shell is rather large in the nmtUi, and causes an 
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opening to remain tlirougli tlie shell, until the tmUVwus is filled np yvith a 
eaJions deposit ; several fossil species have always a hole . thi’ough the centre. 

In the mnmoniteSi the nucleus is exceedingly small, and the whirls com- 
pact li-orn the first. 

It has heen stated that the se^ta are formed periodically ; hut it must not 
be sup])oscd that the shell-muscles ever become detached, or that the animal 
morns the distance of a chamber aU at once.^ It is most likely that the 
adductors grow only in front, and that a constant waste takes place behind, so 
that they are always mo\dng onward, except when a new septum is to be 
formed ; the indicate periodic 

The consideration of this fact, that the nautilus must so freq^ueutly have 
an air-cavity between it and its shell, is alone siitficient to convince us, that the 
chambered cephalopods could not exist in very deep water. They were pro- 
bably limited to a depth of 20 or 30 fathoms at the utmost.* 

It is certain that the sexes were distinct in ikQ tetrccbranchiata, but since 
only the female of the living nautilus is known, we are left to conjectm-e how 
ar the difierences observable in the shells, ai*e dependant on sex. M. B’Orbigny, 
tiaviiig noticed that there are two varieties of almost every kind of ammonite, 
—one compressed, the other inflated— naturally assumed that the first were 
the shells of male individuals ( c? ), the second of females ( ? ). Dr. MehdUe 
has made a similar suggestion with respect to the nautili ; namely, that the 
umbilicated specimens are the males, the imperforated shells, females. This 
is rendered probable by the cunumstance, that all the known specimens of 
iT. pompilms were female, and that the supposed male (K macrompkahs) is 
very rare, as we have noticed amongst the male dihrancUata. Of the other 
recent species, both the x»resmned sexes (iV. umbilicatus $ and Is. stenma- 
phalus ? ) are comparatively rare. 


|:i 


M:MTLY I. NAUTILIDiE. 

Shell, Body-chamber capacious, dperture simple. Sutures simple. 
Siplmncle central, or internal. (Tigs. 35, 36.) 

Nautilus, Breynius, 1782. 

Shell involute or discoidal, few- whirled. Siphmicle central. 

In the recent nautili, the shell is smooth, but in many fossil species it is 
corrugated, like the patent iron-roofing, so remai'kable for its strength and 
lightness. {BueJdand.) See pi. 11., fig. 10. 

* By deep water, naturalists and dredgers seldom mean more than 25 fathoms, a 
comparatively smail depth, only found near coasts and islands. At 100 fathoms the 
pressure exceeds 2051hs. to the squjire inch. Empty bottles, securely corked, and 
sunk with weigMs beyond 100 fathoms, are alwa3’’S crushed, If filled with liquid, the 
cork is driven in, and the liquid replaced by salt water; and in drawing the bottle 
up again, the cork is returned to the neck of the bottle, generally in a reversed posi- 
tion. {Sir BeauforL) 




Fig. 43. Nautilus pompilius in its s/ielL* 

Tl'ie mnlilicus is smcill or obsolete in the typicul iiaiitilij and tlie wbnds 
enlarge rapidly. In tbe palaiozoic species, tlie wliirls increase slowly, and 
are sometimes scarcely in contact. The last air-cell is frequently sballower 
in proportion tlian tbe rest. 

Anmud, In tbe recent nautilus, tbe mmidihles iu'c horny, but calcified to 
a considerable extent ; they are surromidcd by a circular ticsby lip, external 
to wbicb are four groups of laUal tentacles, 12 or 1-3 in each group, they 
appear to answer to tbe huccal membrane of tbe calamary (fig. 1). Beyond 
these, on each side of the bead, is a double series of arms, or IracJml ten- 
tacles, 86 in number ; tbe dorsal pair are expanded and united to form the 
.hood, wiiicb closes tbe apertui’e of the sbeU, except tor a small space on each 
side, wbicb is filled by tbe second pair of arms. The te'niacUs are lameHatcd 

*■ This woodcut and 18 others, illustrating the ietrabranckiata, are the property of 
Hr. Gray, to whom we are indebted for their use. Fig. 43 re]>resents the rectni: 
nautilus, as it appears on the removal of part of the outer shell-wall (from tiie specimen 
in the British Museum). The eye is seen in the centre, covered by the hood (//.) ; t, 
tentacles, nearly concealed in their sheaths ; /, funnel ; m, margin of the mantle, very 
much contracted ; nidamental gland ; <*, c, air-cells and siphuncle; i*, portion of the 
shell; a, shell-muscle, The internal organs are indicated by dotted lines; I, bran- 
chlaj; h, heart and renal glands ; c, crop; g, gizzard; I, liver; o, ovary. 
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on tlicir iimcr surface, nud are retractile within slieatlis, or “ digitations,” 
which (iorrespond to the eight ordinary arms of the cnttle-fishes ; their supe- 
riority in nmnher being inchcative of a lower gra,de of organization. Besides 
these there are four oeidar tentacles^ one behind and one in froat of each eye ; 
they seem to be* instruments of sensation, and resemble the tentacles of dork 
and. (qdysia {Owen). On the side of each eye is a hollow plicated process, 
which is not tentacnliferous. The respiratory fumel is fomed by the folding 
of a very thieh miiscidar lobe, wliich is prolonged laterally on each side of the 
head, with its Irce edge directed backwards, into the branchial carity ; behind 
the hood it is directed foiwards, forming a lobe which lies against the black- 
stained spire of the shall (fig.' 43 Inside the funnel is a Talve-Hke fold 
(fig. 44 s). The margin of the mantle is entire, and extends as far as the 
edge of the shell ; its substance is firm and muscidar, as far back as the line 
of the slicll-nmscles and horny girdle, beyond which it is thin and transparent. 
The shell-muscles are united by a naiTow tract, across the hoBow occupied by 
the invoMte spire of the shell ; and are thus rendered horse-shoe shaped. 
The sipliuncle is vascular ; it opens into the cavity containing the heart ( ye- 
i^ardmm), and is most jn-obahly filled with fluid from that cavity. {Owen.) 

Eespecting the habits of the nautilus, veiy little is knovvui, the specimen 
dissected by Professor Owen had it crop filled with fragiacnts of a small crab, 
and its mandibles seem weU. adapted for brealdiig shells. The statement that 
it visits the smiace of the sea of its owai accord, is at present unconfirmed 
by obseiwation, although the air cells wmuld doubtless enable the animal to 
rise by a very small amount of muscular exertion. 

Professor Owen gives the followiip^ passage, from the old Dutch naturalist, 
EumpMiis, who wrote in 1705, an account of the rarities of Amboiiia. 
“ When the nautilus floats on the water, he puts out his head and alibis tenta- 
cles, and spreads them upon the water, with the poop of the shell above water ; 
but at the botto-ia he creeps in the reverse position, with his boat above .Mm, 
and with his head and tentacles upon the ground, making a tolera,bly cpiick 
progress. He keeps himself chiefly upon the gTonnd, creeping also sometimes 
into the nets of the fishermen; but after a stom, as the weather becomes 
calm, they a.re seen in troops, floating on the water, belny driven up hy the 
agltailon of the waves. This sailing, however, is not of long continuance ; 

^ The funnel is considered the homologueof the foot of the gasteropods, hy Loren, 
a conclusion to which we cannot agree. The cephalopods ought to be compared with 
tXxalarml gasteropods, in which the foot only serves to support' an operculum ; — or 
with tlie floating tribes in which the foot is obsolete,- or serves only to secrete a nida- 
mental raft {ianthina). However, on examining the nautilus preserved in the British 
Museum, and finding that the funnel was only part of a muscular collar, wliich ex- 
tends all round theneehof the animal, we could not . avoid noticing its resemblance 
to the siplional lappets of y a ludina, and to that series of lappets (including the oper- 
culigerous loho) which surrounds the irochus (fig. 87). ‘ 
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for having taMng in all their tentacles, they upset their boat, and so retei to 
the bottom.” 


Fig. 44-. Nautilus expa7ided.* 

Distr.^ 2 or 4 sp. Chinese seas, Indian ocean, Persian gulf. 

Fossil, about 100 sp. In all strata, S. and N. America (Chile). Eui'ope, 
India (Pondicherry). 

Suh^gmus. Atmia (Bronn), = Megasiphonia D’Orb. 

Type, N. zic-zac Shy. PI. II., fig. 12, London clay, Higiigate, 

Shell, sutures, T\atli a deep lateral lobe ; siphnncle nearly internai, large, 
c^htiiinous, resembling a succession of funnels. 

Fossil, 4 sp. Eocene, N. America, Eni-ope, India. 

Suh-genusf Bisdtes, McCoy. WJdris dSX exposed: the last chamber 
sometimes produced. L. siliiriaa. — Cai'b : limestone. 

Temnocheilus, McCoy. Founded on the caxinated sp. of the Garb, lime- 
stone, 

Crypioceras, D’Orh. Founded on iV, florsdu Phil and one other spede^s, 
in which the siphnnde. is nearly external. 

* Ideal representation of the nautilus, when expanded, by Professor Loven, who 
appears to have taken the details from M. Valenciennes memoir in the Archives du 
Museum, voL 2, p. 257. ^ 7i, hood, s, siphon. It is jnst possible, that when the 
nautilus issues from its shell, the gas contained in the last, incomplete, air-chamber, 
may expand ; but this could not happen under any great pressure of water. 
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■LiTiiiTSSjBreyiuus,..- 

Syn., Hortolus, Montf. (wliiiis separate.) TroelioHteSj Conrad. 

L. convoiYfms, Sclil. L. lituas, EQsinger. 
discoiclal ; whirls close, or separate ; last chamber produced in a 
straight line ; liphuncle central. 

Fossil, 15 sp. SilimaUj N. America, Em*ope. 

Trochoceeas, Barrande, 1848. 

Ex., T. trochoides, Bar, 
aSA^?ZZ, iiautiioid, spiral, depressed. 

16 sp. U, Silurian, Bohemia. 

Some of the species are nearly flat, and having the last chamber pro- 
duced would tbrmerly have been considered JLituites. 



Fig. 4.5. Clijmenla striata, Munst.* Fig. 46. C. linearis, Munst. 

ClymExVia, Munster, 1832. 

Etym., cl}miene, a sea-nympli. 

Syti, Endosipiionitcs, Austcd. Sub-elymenia, D’Orb. 

Ex., G. striata, pi. II., hg. 16 (Mus. Tennant). 

Shell, discoidal ; septa simple or slightly lohed ; siphnncie intemd. 

Fossil, 43 sp. Devonian, N. America, Europe. 

EAMILY II. OrthoceeatiExE. 

Shell, straight, curved, or discoidal : body cliamher small ; ayerture con- 
tracted, sometimes extremely narrow (figs, 40, 41); siphuncle complicated. . 

It seems prohahle that the eephalopods of this family were not able to 
withdraw themselves completely into their shells, like the pearly nautilus ; 
this was certainly the case with some of them, as M. Barrande has stated, 
fo}' the siphonal aperture is almost isolated from the cephalic opening. The 
shcH appem\s to have been often less calcified, but connected with more vas- 
citlai* parts than in the nautilus ; and the siphuncle often attains an enor- 
mous development. In all this, there is nothing to suggest 'a doubt of their 
being tetrahnviahiate ; and the ehe\Ton-shaped coloimcd bands preserved on 
the orthocerm angtdeferus,^ sufficiently prove that the shell was essentially 
external. 

Fig. 45. Sutures of two species of Clymenia from . Phillips’ Pal. Fos., Devon- 
t Figured by DArchiac and Verueuil, Geol. Trans. ... - 
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Om’HOCERAs, Ereyii. 
orthos, straight, and eeras, a Iioiii. 
cycloceras, McCoy. Gonioceras, Hall.''' 

Eis, 0. gigaiiteum (diagram, of a longitudinal section), pi. II, dg. 14, 
Shell, straigM ; siplinncle central ; aperture sonictinics contracted. 

Eosdl, 125 tj'pical sp, (I)'Orb).t L. Silinian — Trias 3 America, Aus- 
trada, and Eia*ope. 

Tlie orthoceroM are tbe most abundant and wide spread sLelis of tlie 
old rocks, and attained a larger size than any other fossil shed. A fragment 
of 0, giganteum, in the collection of Mr. Tate of Alnndck, is a yai'd long, and 

1 foot in diameter, its original length must have been 0 feet. Other species, 

2 feet in length, are only 1 inch in diameter, at the apertui'e. 

Suh-genus I, Ccmeroceras, Conrad (== melia and thoraeoeeras, Fischer ?). 
SlphvMcJe lateral, sometimes very large {sbrrple ?) . 

Casts of these large siphnncles were called hgoliies by Eichwald, 

27 sp. L. Silurian — Trias ? N. America and Europe. 


Fig. ‘17. Actinocems.% Fig. 48. Gnnuceras, 

2. Acthioceras (Eronn), Stokes. Siphuiicle veiy large, inflated beiu ecn 
the chambers, and connected with a slender central tube by radiating plates. 
0 sp, L. Silmuan — Carb, N. America, Baltic, and Brit. 

S. Ormoceras, Stokes. Sipliimcular beads constricted in tbe midfile (making 
the septa appear as if united to the centre of each), 3 sp. L. Silurian, hf. 
America. 

4, Barotiia, Stokes. Shell extremely thin, membraneous or borny ? 
Siphimde very iai*ge, central, the upper paid- of each joint inflated, connected 

« Theca and TentacuUtes are provisionally placed with the JPteropoda, they proba- 
bly belong here. 

f M Barraiide has discovered 100 new species in the Upper Silurian rocks of 
Bohemia, 

I Fig. 47. Actinocerm Mclmr^mh Stokes. Lake Winipeg (diagram, reduced ^). 
Fig. 48. Ormcccra&, Buijfieldi, Stokes. Drummond Islaiid, (from Mr. Stokes’ paper, 
GcqL Trans.) 
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witli a small central tube by radiating plates. 3 sp. L. Silurian. Drmnmond 
Islaiui Lake Himoa. 




Pig. 49. JiuromavertehraUs.^^ 

Numerous examples of this curious fossil were collected by Dr. Bigs’by 
(in 1822), and by the olficers of the regiments formerly stationed on Drum- 
mond Island. Specimens have also been brought borne by the o/lieers of 
many of the Artie expeditions. But with the exception of one formerly in 
the possession of Lieut. Gibson, 68., and another in the cabinet of Mr. 
Stokes, the siphuncle only is presen- ed, and not a trace remains of septa or 
shell waB. Some of those seen by Dr. Bigsby in the limestone cliffs, were 6 
feet in length. 

5. EndoceraSi Hall (Cono-tnbularia Troost), Shell extremely elongated, 
diical. Siphuncle ?ery large, cylindrical, lateral, j thickened internally by re- 
peated layers of sheB, or paititioned off by funnel-shaped diaphragrQ.s. 12 sp. 
Lower Silmian, New York. 

6. Shell perforated by two distinct siphuncles? 0. bisiphonatum Sby, 
Caradoc sandstone, Brit. 

Orthoccrata with two siphuncles have been obsened, but there has 
alway.s appeared something doubtful about them. In the present instance, 
however, this stracture cannot he questioned.” (d, Sowerby.) 

Small orthoccrata of vaiuous species, are frequenBy foimd in the body 
chamber and oped siphuncle of large specimens. f The mdpeeras gemelli^ 
parmn and proteiforrae of HaB, appear’ to be examples of this kind. 

Gomphoceeas, J. Sby, 1839. 
gompkos^ a club, and ceras^ a horn. , 

* Fig. 49. Iluronia vertehralis^ Stokes. <7, from a specimen in the Brit. M., presented 
by Dr, Bigsby. The septa are added from Dr. Bigsby’s drawing ; they were only in- 
dicated in the specimen by “colourless lines on the brown limestone/’ h, represents 
a weathered section, presented to the Brit. Mus. by Captain .'Keilett and Lieutenant 
Wood of II.M.S. Pandora. The figures are reduced . 

f Shells of BeUero 2 )liQn MurcMsonia are found, under the same circumstances. 
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8yn., Apioceras (Fisclier). Poterioceras (McCoy). 

Tyye, G-. pyriforme, Sby., fig. 51, and G. BoKemicum, Bar. fii 


Pig. 50. Bndoceras.^ Fig. 51. GompkocerasA 

Shell, fusifoim, or globular, with a tapering apex ; apertm*e contracted in 
tbe middle ; siplmnele moniliforin, snb-central. 

10 sp. Siluiian— Garb ; N. America, Eui'ope. 

Oncoceeas, Hall. 

Etym., oncos, a protuberance. 

Type, 0, constrictmn, Flail. Trenton limestone, 

SJiell, like a curved gomjihoceras ; siplmnele external. 

Bietr,, 3 sp. Silurian, New York. 

Phea&moceeas, Brodeiip. 

Btym., yiliragmos^^ partition, and ceras, a liom. 

Type, P. veutricosum (Steininger sp.), pi. II., fig. 15. 

Shell curved, laterally compressed j aperture contracted in tbe middle ; 
dpJmncle, ventral, radiated. Ex., P., callistoma, Bar., fig, 41. 

Bieir,, 8 sp. U. Silui’ian— Heyonian, Brit., Germany. 


Fig. 50. Diagram of an mdocerm (after Hall), o, sliell-wall. b. Wall of sip* 
Irancle. e c c. Diapliragms embryo-tnbes ” of Hall). 

t Fig: 51. GQmphQecrmpyftf&rme. L.Xudlow rock, Mochtre hill, Herefordshire 
(from Murch, Silur, syst, reduced |)... .si Beaded siphuncle. 
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Cyetoceras, Goldf. 1833. 

Etym-.i ourtos^ curved, cems^ horn. 

Syn., Canipidites, Desh. 1833 (including gyroceras). Aploceras, D’Orb, 
Cainpyloceras and trigoiioceras, McCoy. 

Ex,, C. liybridiini, voIbortM and beanmonti (Bairande). 

(UUTed ; small, internalj or sub-central. 

Bistr., 36 sp. L. Siluiian, Carb — N. America, and Europe. 



Fig. 52.* 


GisdcERAS, Meyer, 1839. 

Etyin.i yyros, a circle, and cexas. 

Syn., Kautiloccras, D’Orb. 

Ex,, G. cifeiiense, B’Arcb., pi. IT., fig. 13. Devonian, Eifei. 

Shell, nautiloid ; whirls separate ; sipbuncle excentric, radiated. 

Fossil, 17 sj). U. Silurian — Trias ? N. America, and Europe. 

Ascooeiias, Barrande, lS48.t 
Etym,, asm, a leather bottle. 

Shell, bent upon itself, VikQ ptychoceras, 

Disir., 7 sp. IT. Silurian, Bohemia. 

FAMILY III. AMMONITIDiE. 

Shell. Body-ehamder elongated j ayertnre guarded by processes, and 
closed by an operculum ; sutures angidated, or lobed and foliated; s^phimole 
external (dorsal, as regards the shell). 

The shell of the amraomtidm has essentially the same structime mth the 
nauthus. It consists of an external porcellanoiisj layer, formed by the eollar 

* Fig. 52. G-yroceras goldf msii (= ornatum Goldf). 5. Siplmncle of Q, deprossum, 
Goldf. sp. Devonian. Eifoi. From M.M. D’Arehiac and Verneuil. 
f In Haidinger’s Beridite. 

J Its inicroseopic structure has not been satisfactorily examined -j Prof. Forbes 


detected, a punctate structure in one species. 
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of tLe mantle only; and of an internal naereoiis Hning, deposited Lyllie whole 
extent of its visceral surface. There is an mmnoulte in tlie British Museum, 
evidently hroken and repaired during the life of the animal/' which shews 
that the shell was deposited//-(?m within. In some species of ammonites the 
collar of the mantle forms prominent spines on the shell, which are too deep 
for the visceral * mantle to enter ; they are therefore partitioned off (as in A. 
(.arnmtus^ Lias) from the body whirl and air cells, and not exhibited in msts. 

The bacnlites, and ammonites of the section cristati, aeqidx-e when adult 
a process pro;jecting from the outer margin of their shell. Certain other 
ammonites (the ornati, caromti, &c.) form t^vo lateral processes before they 
cease to grow (pL IIL, %. 5). As these processes are often developed in 
vciy small specimens, it has been supposed that they are formed repeatedly 
in the life of the animal (at each petriodic rest), and are again removed when 
growth reeoimnences. These small specimens, however, may be only dwarfs. 
In one ammonite, from the inferior oolite of Normandy, the ends of these 
lateral processes meet, " forming an arch over the apertm*e, and diriding 
it into two outlets, one corresponding with that above the hood of the nautilus, 
which gives passage to the dorsal fold of the mantle ; the other with that 
below the hood, whence issue the tentacles, mouth, and liinuel ; such a modi- 
fication, rm may presume, could, not talce place before the termination of the 
gTowth of the individual.’’t (Owen.) 

M. B’Orbigny has figured several examples of defoimed ammonites, in 
which one side of the shell is scarcely developed, a,>id the keel is consequently 
lateral. Such specimens probably indicate the partial atrophy of the branchiae 
on one side. Lithe British. Museum there are deibmied speeimens of Am. 
oMusiiSi amaUJieuSj mid tnhercidatus, ' 



Fig. 53.$ 


* J serpentinns Splfiotk, .U. Lias, TVellingboro. Rev. A. W. Griesbach. 
t This unique jmd abnpi:]m'al specitnen is in the cabinet of S. P. Pratt, Esq. 
t Pig. S'3. GmiafftesspheHcmi'Shf. Prontand side views of a specimen from the 
carh limestone of Herbyshire, in': 'the -cabinet of Mr. J. Tennant; the body-chamber 
and shell-wall have been removed artificially. 
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Goniatites, Be Haan. 

. go'da^ angles (should he written goniaiites ?), 
igctnuhs^ Montf. 

G. Henslowi, pL III, fig. 1., G. spheriens, fig, 53, and S9< 
(liscoickl ; siitiu'es lohed ; siphuncle dorsal. 

150 sp. Devoniaii—Trias, Europe. 

Bactiutes, Saiidherger (— stenoceras, D’Orh r). 
straight ; sutures lobed. Tgige, B. subconiens, Shgei’. 

2 sp. Devomaii — Oern-jany. 




Ceeatites, Be Haan. 

Tgge^ C. nodosns, pi. HI., fig. 2. 

SheU^ discoidal ; sutures lobed, the lobes creniilated. Fig. 54. 

Bistr,, inusehclKallv, 8 sp. Germany, France, Russia, Sibeiia. 
Salt-marls (Kcuper). 17 sp. S, Cassian, Tyrol. 

M. B'Orbigny describes 5 shells from the ganlt and U. greensand 
'atitesi hut many ammonites have equally simple sutures, when young. 


Ammonites, Bruguiere. 

Etinn,, ammon, a name of Jupiter, worshipped in Libya under the form 
of a rain. The aimnonite is the cornu mnnionu of old authors. 

* Fig. 54. Suture of eeratites nodosus (Brug). The arrow in the dorsal lobe 
poizits towards the aperture. 

f Fig. 55. Ammonites roHraim, Shy. From the'U. green-sand of Devizes, in the 
cabinet of W . Cunnington, E.sq. 5, front view of one of its partitions. 
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Byn,^ orlmlites Lam. plantilites, Montf. 

Shelly discoidal ; , inner wliirls more or less concealed ; septa niidnlated ; 
sutures lobed and foliated ; siplinncle dorsal. 

Bisir., 530 sp. Trias — ekalls:. Coast of Cliili (D’Orb.) Santa Ee de 
Bogota (Hopkins), New Jersey, Europe, and S. India. 

Capt. Alexander Cerard discovered ammonites similar to our L. oolitic 
species, in tlie bigb passes of tbe Himalaya, 16,200 feet above tlie sea. 

Section A. Bade, with m entire Iceel, 

1. Arietes, L. oolites; A, bifrons (pi. III., fig. 6), bisnlcatns fpl 

ni.,%. 7). 

2. Falciferi, L. oolites, A. serpentinus, radians, becticus. 

3. Cnstati, cretaceous, A. cristatns, rostratus (fig, 55), varians, 

B. Bade crenated, 

4. Armltliei, ool. A. amaltbeiis, cordatiis, exeavatiis. 

5. Bhothoinagenses, cret. A. rliotliomagensis (pi. HI., fig. 4). 

G, Back diary), 

6. Disci., oolitic, A. discus, clypeifbrmis. 

B. Bade chmnelled. 

„ y. , feret. A. deiitatus, lantus. 

i, uentati, ^ Parldnsoni, angnliferus. 

E, Bach sgiiared, 

8. Annati, L. ool. A. amatns, athletiis, perarmatus. 

9. Cayrkorni, L. ool. A. capricornus, plaiiicostatus. 

10, Ornatii ool. A. Biuicani, Jason (pi. III., fig. 5). 


Eig. 56, Ammonites coronaim* 

F. Bade round, convex, 

11. Eeterojyliylli, L. ool. A. heterophyllus (fig. 34). 

12. Ligail, cret. A. planulatns (pi. HI., fig. 3), 

13. Annulati, ooL ■■ A. annidatiis, biplex, giganteus, 

14. Coronaii, ool. , ■ - k, coronatiis (fig. 56), snbls&viB. 

15. Fmbriati, ool* A. fi.nibriatus, lineatus, bli*cinus. 

* Fig. 56. Profile of ammonites coxonatus, Briig. (reduced | from D’Orhigny) 
Kelloway roclt, France, d t, dpxsaLlobe ; ss, dorsal saddles ; Z-' lateral lobes ; 
lateral saddles ; accessory' and ventral' lobes, Tlie number of accessory lobes increases 
■witbage. 
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16. Cctssiani, S6 sp. of very variable form, and remarkable for tlie number 
and complexity of tlieir lobes. Trias, Austrian Alps. 



Pig. 57 * 


lx., A. Maximiliani (fig. 57), A. Metternicbii. 

CiiiocEiiAS, Levcille. '•> 

Mym., hrios, a ram, and cetas, a born. * M 

Sf/n., tropaeiim, Sby. ■ 

Mv,, C. cristatum, D’Orb. (pi. III., fig. 8). J 

Shell, discoidal \ wbiris separate. 

Bktr., 9 sp. Neocomian — Gault j Brit., France. • 

ToxoCEiiAS, D’Orb. j 

Btym., toxon, a bow, ceras, a born. 

Jb’., T. annulare, D’Orb. (pi. III., fig. 12.) . ”■ \ 

Shell, bow-sbaped j like an ammonite uncoiled. j 

Dutr., 19 sp. Neocomian. Between this and crioceras and ancyheerm /f 

there are numerous intermediate forms. * I * 

Axcylocebas, D'Orb, 1 

Etpn., mcpJos, inemwed. 

Ex., A. spiiiigeriim (pi. III., fig. 10). 4 

Shell, at fu-st discoidal, with separate whirls ; afterwards produced at a §■ 

tangent and bent back again, like a book or crosier. 

38 sp. Inf, oolite— ebdk, S. xAnieiica (Chile and Bogota), Europe. |; 

ScAPHiTES, Parkinson. i 

Blum., scayhe, a boat. ■] 

Ex,, S. equalis (pi. III., fig. 9). 

Shell, at first discoidal, with close wbiris ; last chamber detached and I 

reeui'ved. 

Butr., 17 sp. Neocomian -“cbahc. Europe. 

Helicoceras, B’Onb. 

FAym., helix {helieos), a- spiral, and ee 7 Yte, born. 

Ex., H. rotxmduni, Sby, sp. pi. Ill,, fig. 11 (diagram), . 


Pig. 57. Am. Maximiliani Klipstein. (= A. bicarinatus Miinst). Trias, Hall- 
stadt (copied from aueiistedt). A, Profile shewing the numerous lobes and saddles. 
B, suture of one side ; v, dorsal saddle. 
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Shell, spiral, sinistral; wiiii-ls separate. 

Dhstr., 11 sp. Inf. ooHfe ?— ehalt. Europe, 

Tueeihtes, Earn. 

JEti/m., ttms, a tower, and Uthos, a stone. 

Shell, spiral, sinistralj apexiore often irregular. 

mif., 27 sp. (Bronn). Gault— eliali. Europe. 

Tile turrilite was perhaps di-hrmehiate, by the atrop 
organs ol one side. M. |D'OrHgny includes in this genus 
oi oortam Lias ammonites which are very slightlv unsvx 
species ocem with both sides alike. He 'also makes a g, 
two turrilites, in which the last chamber is somewhat pra 
r. reflexm (Quonstedt, T. 20, %. 16) has its apex inflect 


Fig. 58 . Sidurcs oftiamitas oylindracetts, De/r* 

Hasiites, Parldiisou. 

lia/mus^ a iiook. 

H, attenuatus, pi. HI, %. 15. 

hook-shaped, or bent upon itself more than once, the courses sepa. 

S. America (Tiorra del Enogo)- 

Hie inner courses of this shefl probahly break away or are ‘<docolhtea” 
in the progress of its growth (Forheq) M T»»nv.ini *^1 t-ouattci 

geuus, W&«,forthe 20 ne3spL 

Ptychoceras, B’Orb. 

pfyche, a fold. ' 

E emericianum, B’Qrh., pi HI., tig. 14. 

* Fig. 58. Space between two consecutive nf fkn i,.. - r „ 
men in the Brit. Mm. .. ciors,l Hne. 5. ventral. BacuHt; lin^C 
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Shell, bent once upon itself ; tlie two straight portions in contact. 

Didr,, 7 sp. Neoconiian — chalk. Brit, France. 

Baculites, Lamarck. 

Eitjm., hcmdiis, a staff. 

Ex,, B. aiiccps. PL III., %. 13. 

Shell, stniiglit, elongated; aperture guarded bj a dorsal process. 

Distr., 11 SI), Neocomian — chalk. Europe, S. America (Chile). 
Baoidma, D’Orb. B. Eouyana, Neoc,, France. Sutures not foliated. 
The diaik of Normandy has received the name of haevdite lirnestone, from 
he abundance of this fossil 


CLASS II. GASTEROPODA. 

The gasteropods, including land-snails, sea-snails, whelks, limpets, and the 
like, are the types of the moUnsca; that is to say, they present all the leading 
features of molluseous organization in the most prominent degree, and make 
less approach to the appearance and condition of fishes than the cephalopods, 
and less to the crustaceans and zoophjiies than the bivalves. 

Their ordinary and characteristic mode of locomotion is exemplified by the 
common garden-snail, wliieh creeps hy the successive expansion and contraction 
of its broad musciilai’ foot. These muscular movements may be seen following 
each other in rapid waves when a snail is climbing a pane of glass. 

The imcleohranehes are “ aberrant” gasteropods, having the foot tliin and 
vertical ; they swim near the siudaee of the sea., in a reversed position, or 
adhere to iioating sea- weed. 


Fig. 59. Carinarla ajmMim, L. 
boscis; t, tentacles,* b, branchice; s, s 


sp. (after Blainyille), Mediterranean 
shell;/, foot; d, disk. 
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A few sjDecies of c^mha» litorinay pahidinay and heU^Vy are viviparous ; the 
rest are oviparous. 

When first hatched the young are always provided mtli a slielij though in 
many families it becomes concealed by a fold of the mantle., or it is speedily 
and wholly lost."^ 

The gasteropods.form two natural groups; one breathing ah {fmJ momfem) ^ 
tlie other ^vater {bmncliifera). The air-breathers undergo no apparent meta- 
iiiorphosis ; when born^ they differ from their parents in size only. The 
water-breathers have at first a smidl nautiloid shell, capable of conceding 
them entirely, and closed by an opercidum. Instead of creeping, they swim 
with a pair of ciliated fins springing from the sides of the 
head ; and by this means ai-e often more widely dispersed 
than we should be led to expect from their adult habits ; 
tiius some sedentary species of calyptraa and chiton have 
a greater range than the paper- sailor/' or the ever-drifting 
oceanic-snail. 

At this stage, which may fairly be compared with the 
larval condition of insects, there is sciurcely any difference 
between the young of eolis and ajyhjslay or huccinum and 
veruetiis. (IM. Edw.) 

T^^^ development of the branchiferous gasteropods may be observed with 
much facility in the common river-snails {‘jialucUna) ; which are viviparous, 
and whose oviducts in early summer contain young in all stages of ai’owth 
some being a quarter of an inch in diameter. 


Fig, 61. Paludina vivipara.X 

Eiiibrjos scarcely visible to the naked eye have a well-formed shell, orna- 
mented with epidermal fringes ; a foot and operculum ; and the head Ims long 
delicate tentacula, and very distinct black eyes. 

* M. Loven believes that the embryo shell of the nndibranches falls off at the time 
they acquire a locomotive foot, 

t Fig. 60. Fry ot Bofis (from Alder and Hancoefe) ; <?, the operculum ; tlie original 
s not larger than the letter o. 

^ I Pig, 61. Palndlm vieipara (original); the internal organs are represented as 
It seen through the shell, ,.T2iehvary^ distended with eggs and embryos, occupies the 
rigiit side of the body whirl ; the gHl vs: seen on the left : and between them the termi- 
nation oi the alimentary canal. Surrey Docks, June, 1850. 
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Tlie deyelopmeat of tlie pialmoaiferous embryo is best seen in tlie ti*aus- 
parent eggs of the fi-esb-water limneids ; these are not batched imtil the yount? 
have passed the iai’val condition, and' their ciliated head-lobes (or veil), are 
superseded by the creeping disk, or foot. 

The of the gasteropods is usually and univalve ; more rarely 

tnimlar, or co?ncal, and in one genus itk muUivake, The following are its 
principal modifications : 

A. Ilegidarly spiral, 

£i.e\Qngd^iedLQttmiete3Litereh‘a,turriteUa^^ 
i). cyihidrical; megaspira^ 

€. short; bucclmm, 
cL globular; natica^ helix. 

e. depressed; ml&rimn. 

f. disGoidal ; plmorbis. 

ff. convolute; aperture as long as the shell ; cypreea, hdla. 

h. fusiforai; tapering to each end, Yd^afimis. 

i. troclii-forni ; conical, with a flat base, like trochis, 

Jc. tiu’binated; conical, wdtb a round base,' like turho. 

1. few- whirled; helix hmmstoma. PL XII., fig. 1. 

maiiy-wMried; helix pohjgyrata. PL XII., fig. 2. 
n. ear-shaped ; halioik. 

B. Irregulai'ly spiral ; siliquana^ vermelKS. 

C. Tubular; dentalmm.^ 

B. Shield-shaped ; umbrellai parmophorus, 

E. Boat-shaped; navicella. 

F. Conical or limpet-shaped ; patella. 

G. Midtlvalve and imbricated ; chiton. 

The only symmetrical shells are those of cannaria, atlanta, dentalinm, 
and the limpets.'*' 

Nearly all the spiral shells ai-e dextral.ov right-handed; a few are con- 
stantly sinistml, like clmmiia ; reversed varieties of many shells, both dex- 
tral and sinistral, have been met with. 

The cavity of the shell is a single conical or spiral chamber ; no gastcro- 
pod has a iiiultilocular shell like the nautilus, but spurious chambers arc 
formed by particular species, such as triton eorrugatus (fig. 62), and euompkalits 
pentangidattis ; or under special circumstances, as when the upper part of the 
spire is destroyed. 

Some spiral shells ai*e complete tubes, mth the wliiils separate, or scarcely 

* The curve of the spiral shells and their opercula, and also of the Nautilus, is a 
logarithmic spiral; so that to each particular species may be annexed a number, indi- 
cating the ratio of tlm geometrical progression of the- dimensions of its whirls. Rev . 

H. Moseley, » On. geometrical forms of turbinated, and discoid shells.” JPMl. Trmis. ^ 
Lond.lZZS. Pi. 2, jp. 351. 
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ill contact, as scalana, cychstoma, and valvata ; but more commonlT the 
iniiei* side of the spiral tube is fomed by the pre-existing whirls (hg, 03 ). 

axis of the shell, around which the whirls are coiled, is sometinies 
open or hoEow ; in wMch case the shell is said to be pciforated, or umhili- 
oated (e. g. solanum). The perforation may be a mere chinh, or iissiu-c iriaw), 
as in lacuna; or it may be filled up by a sheUy deposit, as in many naiicas. 
In other shells, like the triioni the whirls are closei}^ coiled, leaving only a pillar 
of shell, or columella^ in the centre j such shells are said to be m-psrf orate, 

Mi ""1 
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acddiUous waters (e. g. cerithidea m^pirena)yznd, specimens may be ob- 
tained from more favorable situations with, tlie points perfect. 

, The line or channel formed by the junction of the whirls is termed the 

■ sutv-re. 

^ ^ i.he Inst tui*n of the shell, or ’body-mltirl^ is usually very capacious : i}i 

the females of some species the whirls enlarge more rapidly than in the males 
f (c. g. hiwGinum undatmn). The “base"' of the shell is the opposite end to 

the apex, and is usually the front of the aperture. 

The aj)ertv.Te is entire in most of the vegetable feeders {holostomata), but 
i iiotched or produced into a in the carnivorous families {svphonostomiita)\ 

this canal, or siphon, is respiratory in its office, and does not necessarUy indicate 
j die natime of the food. Sometimes there is a posterior channel or canal, 

f which is excaiTent, or anal, in its function (e. g. stTomb%d<Si^^ ovulum volvd ) : 

it is represented by tbe slit in scmnrella, the tube of typMs, the perforation 
infissurella, and the series of holes in haliotis. 

The margin of the aperture is termed peristome ; sometimes it is con- 
; tinuous {cyclostomd), or becomes continuous in the adult {carocoUa) ; very 

I frequently it is “ intenmpted,’" the left side of the apertui’e being formed only 

I by the body-'wMrl. The right side of the aperture is formed by the outer 

i lip {lahrim), the left side by the inner or columellar lip {lcthmm\ or partly 

I body-whirl (tenned the “wah of the apertoe"’ by Pfeiffer). 

: The outer lip is usually thin and sharp in immature shells, and in some 

j adults (e. g. lielicella and hdhmdus) ; hut more frequently it is thickened ; 

I reflected ; or curled inwards {inflected), as in cyprcea; or expanded as in 

pteroceras ; or fringed \rith spines as in murex. "When these fringes or ex- 
pansions of the outer lip are formed periodically they are tenned varices. 

Linas of colour, or sculpture, running from the apex to the apeirtm’e are 
spiral or longitudinal, and others winch coincide with the lines of growth are 
“ transverse,” as regards the whirls; hut stripes of colom* extending fr'om 
the apex across the whirls are often described as “longitudinal” or “radia- 
ting,” with respect to the entire sheE. 

Shells wiiicli are ahvays concealed by the mantle are colourless, W& Umm 
parmophorus ; and those which ai’c covered hy the mantle-lobes when 
the anijual expands, acquire a glazed or enamelled surface, like the co-wries ; 
when the shell is deeply immersed in the foot of the animal it becomes partly 
glazed, as in cymhx. In all other shells there is an epidermis, although it is 
sometimes very thin and transparent. 

In the interior of the shell the muscular impression is horse-shoe shaped, 
or divided into two sears ; the horns of the crescent are turned towm'ds the 
head of the animal. 

The operculum with wHeh. many of the gasteropods close the aperture of 
their shell, presents modifications of structure which are so characteristic of 
the sub-genera, as to be worthy of particular .notice. It consists of a horny 
layer, sometimes strengthened by the addition of ealcarious matter on its ex- 
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tenor, and in its mode of growth it presents some resemblance 
itself. Its inner surface is marked by a muscular scar, whose 
rdation to the external lines of growth, and its form is unlike 
scar in the shell. It is developed, in the emhyro, within the . 
point from which it commences is termed the nucleus ; many c 
and concentric forms fit the apertm’e of the shell with accm-ac' 
only close the entrance partially, and in many genera, especial] 
large apertures (e. g. dolmm, casddaria, har^a^ nmicolla)^ it is 
mentary or obsolete. 


Fig. 63. Fig, 64. Fig. 65. Fig. 06. Fig. 6?. 

The operculum is described as — 

Concentnc, when it increases equally all round, and the nucleus is cental 
or suh-central, as iu >^aliidlm and am])uUana (pi. IX., fig. 26). 

Imhimted or lamellar (fig, 64), when it grows only on one side, and the 
nucleus is marginal, as iu purpnm, pJiorus, and paludomus. 

Claw-shaped, or imguieulate, (fig. 63, with the nucleus apical or in front), 
as in turlinelhis and fiism ; it is claw-shaped and seiTated in siromlm 
(fig. 69), 

Spiral, when it grows only on one edge, and revolves as it gi’ows ; it is 
always simstral in dextral shells, 

Faucispiral, or few-whirled (fig. 66), as in IHorim, 

Siib-spiral, or scarcely spiral, in melanicu PI. VIII., fig. 25*. 

MuUlspiml or many-whirled (fig. 65) as in troehus, where they some- 
times amount to 20 ; the number of tuims which the operculum makes is not 
determined by the niimber of w^hirls in the shell, hut by the curvatm-e of the 
opening, and the necessity that the operculum should revolve fast enou^Ii to 
fit it constantly {Moseleij). ® 

It is said to be when it has a projeetion, as in nerita 

Too much importance, however, must not be attached to this very va- 
riable plate, as an aid to classification; it is present in some species of mluta 
oUm, co7iiis, mitra, ^n^.mneellaria, but absent in others ; it is (indifferently) 
horny or shelly in the speci^ss of amptdlaria and natiea ; in paliidina it is 
concentric, m pahtdomus in spiral; in and 
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like litiopa. anti fmoa whicli anckor themselves 

to sea-\t^eeds (Gray), and ceritUdea (fig. 68), which 
fifequently leaves its proper element, and is found 
hanging in the air (Adams). A West India land- 
snail {cyclostoma suspensum) also suspends itself (Gnild- 
ing). The origin of these threads has not been ex- 
'] plained; hut some of ih^ lim aces lower themselves to 

i the ground by a thread which is not secreted by any 

j particular gland, but derived from the exudation over 

; the general surface of the body (Lister; B’Orbiguy). 

The division of this extensive class into orders and 
families, has engaged the attention of many naturalists, 
and a variety of methods have been proposed. Cn- 
; vier’s classification was the first that possessed much 

merit, and several of his orders have since been united 
: with advantage, 

i System of Cuvier. System now adopted. 

Class. Gasteropoda. 

Order L Pectlnibranchiata 

. 2. Scutibranchiata 

3. CyciobrancMata 

4. Tubiilibrauehiata 

5. Pulmonata Ord. Ftdmonifera. 

6. Tectibranchiata "J 

7. Inferobraiichiata C Ord. OpisthohraneJdaia, Sclw. 

' ' 8. Isbidibranchiata J 

Class. Heteeopoda. Ord. Nacleohra?icJiiata. Bl. 

OEBEE I. Prosobeanchiata. 

Ahdovien well developed, and protected by a shell, into which the whole 
animal can usually retire. Mantle forming a vaulted chamber over the back 
of the head, in which are placed the excretory orifices, and in which the 
^ branciiifc are almost always lodged. BraneJdi£ pectinated, or phiine-likc, 

situated (jjm-o??) in advance of the heai-t. Sewes distinct. (M. Edwards.) 

SECTIOhl A. SiPHONOSTOMATA. Carmvorons Gasteropods. 

Shell spiral, •usually imperforate; aperture notched or produced into a 
canal in front. Operetdum horny, lamellar. 

Animal provided with a retractile proboscis ; eye-pedicels connate with the 
tentacles ; margin of the mantle prolonged into a siphon, by which water is 
conveyed into the branchial chamber ; gills 1 or 2, comb-like, placed obliquely 
t over the back. Species all marine. 
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FAMILY I. Stbombid/E. Wing-shells. 

Shell with an expanded lip, deeply notched near the canal. 
claw-shaped, serrated on the outer edge. 

Animal fornished with large eyes, placed on thick pedicels ; tentacles 
slender, rising from the middle of the eye-pedicels. Foot naiTow, ill adapted 
for creeping. Lingual teeth single ; uncini, three on each side. 

The stromhs are carrion feeders, and, for molluscous animals, verv active ’ 
they progress hy a sort of leaping movement, turning their heavy shell tVoin 
side to side. Their ej^es are more perfect than those of the other gasteropoda. 




Strombus, L, 

Bfjjm., siromdosj a top. 

T^pe, S. pugilis. PL IV., %. 1. 

Shell rather veiitricose, tubercular or ^ ^ 

with a short canid shove, and truncated hclow ; outer lip expanded, lohc< 
above, and siimated near the notch of the anterior canal. Liiigual teeti 
{S, fioridus) 7 cusped j uncini, 1 tri-dentate, 2, 3 claw-shaped, simple.f 
Bisiik, 60 species. "West Indies, MediteiTancaii, Fed Scii, India, Man- 


Stronib, 


* Fig. Q9. Strombus aaris -Dianas, L. (after auoyandGaimard), Amborna, p, pro- 
boscis, between tlie eye-pedicels; /, foot, folded up; o, operculum; m, border of 
the mantle ; s, respiratory siphon. ' 

t The lingual dentition of resembles that of aporrhais, and is unlike that 

of the whelks ; but it is more probable; that aporrhais is the rapreiieiitaave of slrom- 
bus, than that it is very closely allied. ' 
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ritins, Climax New SJealaud, Pacific, West America. On reefs, at low water, 
and ranging to 1 0 fatlioms. 

Fossil, 5 cretaceous species ; 3 sp. Miocene—. South Europe. There is a 
group of small shells in the eocene teiliary strata of England and France, 
nearly related to the living S, JissureUus lj,, some of which have been placed 
with rostellaria., because the notch in the outer lip is small, or obsolete. They 
probably constitute a sub -genus, to which Swainson’s name strombidia, might 
be applied. S. Bartoneusis. PI. IV., fig. 2. 

The fountain-shell of the West Indies, A. L., is one of the largest 
living shells, weighing sometimes four or five pounds ; its apex and spines ai‘e 
hBed up with solid shell as it becomes old. Immense quantities are annually 
iinpoi’ted from the Bahamas for the mauufaetm’e of cameos, and for the 
porcelain works ; 300,000 vrere brought to Liverpool aloue in the last year, 
1850 (Mr. Archer). 

Pteeoceras, Lam. Scorpion-shell. 

Ef^m,, pteron, a wing, and ceras, a horn. 

Titpe, P. lambis. PL IV., fig. 3. 

iS'/}^‘/nike strombus when young ; outer lip, of the adult, produced into 
several long claws, one of them close to the spire, and forming a posterior 

'•■canal., ■ ■ ■"■' •'> 

D'lstr., 10 sp. India, China. 

Fossil, nearly 100 sp. are enumerated by D’Orbigay, ranging from the 
lias to the upper chalk : many of them are more nearly related to aporrhais 
{cerUhiada). 

Rostellauia, Lam. 

Ebjm,, rostelhm, a little beak. 

Sipi., fusus, Humphreys. 

Example, R. cuiia. PL IV„ fig. 4. 

with, an elongated spire; whirls numerous, fiat; canals long, the 
posterior one running up the spire ; outer lip more or less expanded, with 
only one sinus, and that close to the beak. 

Bhtr., 5 sp. Red Sea, India, Borneo, China, Range, 30 fathoms. 

Fossil, 70 sp. Neocomian — challc (=apoiThais ?). 6 sp. Eocene — . 

Britain, France, &c. 

The older tertiary species have the outer lip enormously expanded, and 
smooth-edged ; they constitute the section hippjOcTirenes of Montfort (e. g. 
Rost, ampla, Solander. London clay). 

Sicb-gems ? Spinigera, D’Orb. 1847. SheE like rostellaria ; whirls 
keeled ; keel developed into a slender spine on the quter lip, and two on each 
wiiiii, forming lateral fringes, as in ranelh. Fossil, 5 sp. Inf. oolite — 
chalk. Britain, France, 
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diminutive of ierebrai an auger. 

Type, S. terebellum (Linnasus sp.)— T. snlulatum, Lam. PI IV., %. S, 

Shell smooth, suh-cyHndi’ical ; spire short or none; apertui’e long and 
narrow, truncated helow ; outer lip thin, 

Bistr., I sp. China. Philippines, 8 fms. (Cmniiig.) 

Fossil, 5 sp. Eocene — . London, Paiis. 

The animal of terebellum has an operculum like stromhis ; its eve-xiedicels 
are simple, rvitliont tentacles (Adams). In one fossil specips, T, fmifonne,, 
there is a short posterior canal, as in rostellaria, 

FAMILY II. MuRTciD.n. 

Shell with a straight anterior canal ; aperture entire behind. 

Animal with a broad foot ; eyes sessile on the tentacles, or at their base ; 
branchial plumes 2, Lingual ribbon long, linear ; raekls armed with a sin- 
gle saues of dentated teeth ; undni, single. Predatory, on other mollusca. 

Mur 3SX (Pliny) L. 

Types, M. palma-rosse, PI. IV., fig, 10. M. tenuispina, PL IV., fig. 9. M. 
haustellum, PL IV., fig. 8. M. radix, pinnatus. 

Shell ornamented with thi'ee or more continuous longitudinal varices ; 
aperture rounded; beak often very long; canal partly closed; operculum 
concentric, nucleus suh-apical (PL IV., fig. 10) ; lingual deuMon (M. erinaeeiis), 
teeth single, 3 crested ; uncini single, curved. 

Blstr., 180 sp. World- wide; most abundant on the W. coast of tropical 
America, in the Chinese Sea, West coast of Africa, West Indies ; panging 
from low^ w’ater to 25 fathoms, rarely at 60 fathoms. 

Fossil, 160 sp. Eocene — . Britain, France, &e. 

A few of the species usually referred to this genus, belong to pismtia 
and trophoti. 

The murices appear to form only one-third of a wliM annnally, ending m 
a mrir,* some species form intermediate varices of less exteid:. M, erinaceus 
a very ahnndant species on the coasts of the channel, is called sting-winkle’’ 
by fishemen, who say it makes round holes in the other shell-fish with its 
beak. See p. 2T. The ancients obtained their x>urple dye from species of 
mure.r ; the small shells were bmised in mortars, the animals of the larger 
ones taken out. (F. CoL) Heaps of broken shells of the M. tnmculus and 
caldron-shaped holes in the rocks may still he seen on the Tyrian shore. 
(Wilde.) On the coast of the Morca, there is similar eridenee of the 
employment of M, brandans for tha same puii>ose, (M. Boblaye.) 

TtfHiSj.Montfort. 

Mym,, tyipJm, smoke. ' 


Seuaphs, Montfort, (Terebehum, Lara.) 
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"Tifpe, T. pmigens. PL lY.. fig. 11. 

Shell like miu-ex ; but , Laving tubular spines between the varices, of vliicL 1; 

tJie last is open, and occupied by tlie excurrent canal. | 

D'ktr., S sp. Mcclit,, W. Africa, Cape, India,. W. America. — 50 irn«. | 

Fossil, 8 sp. Eocene — . London, Paris. 

Pis 4 Nia, Bi von, 1832. 

Etp-m,, a native of (the coast near) Fisa, in Tuscany, 

Sf/m,, PolLia, Enziiia, and Euthria (Gray). 

Ti/pes, P. maculosa. PL lY., fig. 14 (Enzina) zonata. PL lY., hg. 15. 

Shell with nuiiierous indistinct varices, or smooth and spirally striated ; 
ounal^short ; inner lip wrinkled ; outer lip crenulated. 

Operculum ovate, acute ; miclcus apical. 

The pkanw have been usually confounded with hiccinmn, rnurer, and 
ricinula, ' 

Fistr., about 120 sp. YL Indies, Africa, India, Philippines, S. Seas, W 
■ America.:. 

Fossil, ? sp. Eocene — , Brit., Prance, &c. 

llANELtA, La^i. Frog-shell. 

Si/n., ApoPon, Montfort and Gray. 

Tppes, E. grani'fera. PL lY., tig. 12. E. spinosa. 

Shell with two rows of continuous varices, one on each side. 

Opermhm ovate, nucleus lateral. 

Fistr,, 50 sp. Medit., Cape, India, Ciiina, Australia, Pacific, W. meilcr.. 

Mange, hnv-water to 20 fms. 

Fossil, 23 sp. Eocene — . 

Tritox. Lam. 

Etgni, Triton, a sea-deity. Sgri^, persona (hlontf. Gray). 

Tape, T. tritonis, L. sp. PL lY,, fig. 13. 

Shell with disconnected varices ; canal prominent : lips deiiticulatcd. 

Opersiilum ovate, sub-concentric. 

Fistr,, 100 sp, YL Indies, Medit., Africa,, India, Cbina, Pacific, 

America. Eanging from low-water to 10 or 20 lathoms ; one miimte ■species 
has been dredged at 50 Ihthoins. 

Fossil, 45 sp. Eocene — . Brit., France, &c. Chile. 

The grea,t triton (T. tritonis) is the conch blown by the Australian and 
Polynesian Islanders. A very similar sp.- {T nodifems) is found in the 
Medit,, and a third in the YL Indies. 

Ftgm., fasciola, a band. ■ , • ' 

Tgpe, F. tulipa. PL Y,, fig. 1. 
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HMl fusiform, elongated; whirls round or angular; canal opea ; co- 
liimeEar lip tortuous, with several oblique folds. claw-.shax)ed. >?- 

gigantca of the S. Seas, attains a length of nearly two ieet. 

^ Dhtr., 16 sp. W. Indies, Aledit., W. Africa, India, Australia, S.Pacilk% 
Y7. America. 

lim'd, S8 sp., U. chalk—. France. 

TuaBiNELLA, Lam, 
diminutive of a top. 

T. pjrum. PI. Y., fig. 2. 

Hhell thick ; spire short ; columella with several transverse folds. Opei'- 
culum claw-shaped. Fig. 63- The shank-shell {T\ pjrum) is carved by ihc 
Cingalese, and reversed varieties of it, troin wliicli the priests adiuinistci 
medicine, are held sacred. 

D'tsir., 70 sp. W. Indies, S. America, Africa, Ceylon, Philippines, 
Pacilie, W. America. 

fossil, 20 sp. Alioccne— . 

S.nh-genem. Cgnodonfa (Sckim.) T. cornigera. PI. V., lig, 3. 

Lafmis (Montf.) T. gilbiila. PL Y., lig. 4. 

Cv.ma (Humpin’.) T. angulifera, inner lip with a single proininent fold 
operculum like pirpim, 

Lr/gena (Schum.) T, Sniaragdula, L. sp. Australia. 

Cawcellaeia, Lam. 

ftipy}., eaMeellakis, 

Type, C. reticulata. PI. Y., fjg. 5. 

Hhell cancellated ; aperture channelled in front : eolumeila wiih scrcrui 
strong oblique folds ; no operculiun. The animals are vegetable feeders, 
(Desh.)^-' 

Msir., 70 sp. YL Indies, Medit., YC Africa, India, China, CaiiibrH!;.', 

fos^nl, 60 sp. Eocene — . Britain, France, &c. 

TeichotropIvS, Broderip, 1820. 

Elgm., Thix, (trichos) hair,*and tropk, kerd. 

^ PI. YI., %. 8. (= ? Admete, Phil., iio optmilmu.) 

thill, umbilicated; spirally furrowed; the ridges with epidermal 
fringes ; columella obliquely truncated ; operc. laiuellur, nucleus external. 

Animal with, a short broad head ; tentfudes distant, witli eyes on the 
middle ; proboscis long, retractile. 

Lingual dentition similar to strmnhis ; ieelh single, haiiintc, {iejitiinilat<.:d 
umini 3 : 1 denticulate 2 and 3 simple. 

CmmUaria and tficUop'opis form a small natural family connected with ctri- 
ihiada: and ■ , ' . , ' 
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/ . . 

/ 8 hp. Nortlierri seas. XT. States, Greenland, Mllville TslamL Beh- 

/ rill, Srruils, 'N. Brit. 15 — 80 fms. 

j iTmvV, 1 sp. Miocene — . Brit. 

:i ■ PYBtjnA, Lam. Fig-sliell. ' 

' -A/'y/;;., OiiHiniilive of a pear. 

^ Bk'ula, Sw. Sycotypiis, Br,, Cassiduk, Hnmpli. ■ GoeliM'diiiia, 

Tiipe, l\ ileus, (Pi. V., %. G.) 

A/Vr// |)ear-slia]}cti spire sliort ; outer lip tliin ; eolumclk sinoolX : canal 
lung, open, K<M>piifculinn in tlie typical species. 

?)/>//., S9 s|). ^Y, luuies, Ceylon, Australia, Cluiia, W. Aiiicrica. 
iv'.y.v//, 00 sp. Aeoeuiniaii — . Europe, India. Ciiile. 

Jir'’,s lias a liruad i'oot, truncated and liorned in iVout ^ tlie niautle 
IVrriiis luiies on liie sides, \shkli nearly meet over the hack of the sheii. 

, Cliinese seas, in 17—85 fms. water. (Adams.) 

' Sitlj-peiiem, Montf. P. perversa, '(== Ffrella, Sw*. P. spirillus.) 

Miqifhia, Sidium. P. hexoar, shell perforated. Opere. lanicllur, nu> 
j cleiiS'.:exteriiaL 

J J'fymfim, Sw, ?. melongena. PL hg. 7. Operc. pointed, curved. 

pL'S'US, Lam. Spindle-shell. 

S/pL, Coins, Ikuupli. Leiotoiiius, Sw. StrcpsidiiQ’u, Sw. 

Tpjifii P. coins. PL V,, tig. 8. ■ • 

h'/icii idsiforiii ; spire maiiy-w'likled ; eamii siTaight, longj opercTiIiim 
cwuto, ciUTcd, iiue'iciis apical. PL Y., %. i*. 

JiM/r,, 100 sp. IVorld-wide, .The typical sp. are .suh-tropieri. Aub- 
tralla, K’ew Xealarul, China,' Senegal, U. States, YA America, Padllc. ' 
i'Lw//, 320 sp. Butli oolite r Oault— Eocene — , Brit. &e. 

' *S>5-yci/*w, 7>u/i/lvoy, Monif. F. magelkiiictis, PL IV., hg. 10, Lt sp. 

‘ Aiitardie afid 'Northeru setts. Brit coast, a — 70 faihoms. iw//, CMle, 

Brit. , 

■! , CAyrc/7/?, Sw. (cyrliilns, ilimls) hody-whiii -mitricose, 'Snddealy con- 

'I ti’ucted in front; eaiml long an d straight, llcriemhiinga tnrhinella, without 

plait?:. 2 sp, Alarqucsas, Panama. Fwifr Eocenen FJoiig.juvus (Stdandcr), 
I Barton, &e. ; 

( J'i'pmFiJMiiS. Sw. P. antHpais (var.) PL YL, %, 9. Canal short ; apex 
papillar)" liugiiui demtition like baceinam, 12 sp, Spitssbergen, Diivis'i 
'I SImits, Brli,, Medif-s Kuiiischaika, Oregon. Low "water to 100 fins. MmiL 

) I’flioeniO, Brit,, Sicily. ' 

\ Fmmeiki. Cray. F. piiKio, L, sp. (— F. idfet. Limn), eohuneik keeled. 

; Operc.,, Tiiickns iiileniuL 7 .«%p. Africa,’ India* FossUfUrtm^'. Emnee. 

[ Fusiw eolossens and proboseiiMis, Lam.* arc two of the largest living 

I gasleropods. FmM (ehy/mfemm) called the- ml-wLelk on the 

j eotiris of the cliamici, uml Buckie” in Scotland, is extensively dredged for 

i ' ■' . T . ■■' ''* ' ■ • , , 
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the markets, ‘being more esteemed than the bucem-um, xt is tne roari 
buclde/’ in which the sound of the sea may always be heard. In the Zeth 
cottages it is suspended horizontally, and used for a lamp ; the caviry a 
taining the oil, and the canal the wick. (Eieming.) The reversed imd. 
(E. contrarins, Shy) is found in the Medit., and on the cofist of Spam ; 
ahoimds in the pliocene tertiaiy (crag) of Essex. The fimts 
similar sp., found oh* Spitzhergen, is always reversed. 

EAMILY III. Buccinid/E. 

Shell notched in front ; or with the canal ahruptly reiiceted, produciiii 
kind of varix on the front of the shell. 

Animal similar to mtirex*, lingual ribbon long and linear, (fig. lf>) 
chidian teeth single, transvei*se, dentated in front ; uneiui single. Carnivoro 
Buccinum, L, Whelk. 

Mpn,, buecindy a tmmpet, or triton’s-shcll. 

El. fig. 10. 

Shell few whirled; whirls yentricose; aperture large; canal very sin 
reilected; operculum lamellar, nucleus external. (See 

Duir,, 20 typical species. Northern and Antarctic seas. Low water 
100 fms. (Forbes). (B? clathratum, 136 fms., oifCape.) 

130 sp., incladmg^jw«J 2/<«5 &c. Gault? — Wioccne — . Brit., Irai 


pig, 70. Nidamental capsules oj the Wlietk."* 

The whelk is dredged for the mai'ket, or used as bait by tislicnueii 
may be taken in baskets, baited with dead ilsh. Its nidameutal capsules 
aggregated in roundish masses, which, Avhen thrown ashore, and drifted 
the wind resemble corallines. Each capsule contains five or six young, w^i 
when hatched, are like fig. 70,^: represents the inner side of a sti 
capsule, shewing the round hole, from which the fry have esca])ed. 


* Fig., 70. From a small specimen, on an oyster-shell, in the eabintt of Alt5,Wiy 
JIancock, Esq. The line at 6, rexiresents the length of the young shell. 
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Svh-geims, Oumifielhii Gray. Ex^ limlosuM, piirpum Mmtdosa, &e. 

Opcrcukun as About IS sp.. 

, PsEtJDOLiTA, SwainsoH. 
naiiiet! from its resc?iubiance ■ 

j^ujco-lnicriuunj, B’Orb. Gastrldinm (Gray), G, Sowerby. 

P. plunibea. PI. T., fig. 12. ■■ ■. 

Shdl globular, thick; with a deep spiral fiirrow, near the iront of the 
body-whirl, forming, as in mmioeeros, a,; small tooth onAhe outer lip; spire 
short, aente ; suture channelled ; hmer lip callous ' aperture notciicd in front; 
opereuitmi ? Animal imlaiown. 

() sp. 'W. Aiiienca, 

3 sp. Eocene, Brit., France, Chile. ' 

■ .V AxofAX '(Eoissy), Conrad. - Lea. 

Efipn*^ mi avJax^ without furrow. 

S/pi., buccinanops, Dh'Jrl). Iciodomus, Sw. Bullia, Gray. 

Tffpes, A. giganlea. Lea. Biic. licvigatuni. B. semipiieata," PL V.,, hg, 14-. 

SkeU variable ; like biieeinum, psciidoliva, or terebra : sutures enamelled 
inner lip callous. 

withoni eyes; foot veiy broad; tentacles long and slender; 
opercuiurn pointed., mieleus apical 

iJkky 26 s|i. ^ Brazil,, W. Africa, €eylon. Pacific, W. Ainenea. 
luwi/, S sp*,; 'Eoceae-~*. ,, IN. America, Fraiiee* ■ ■ 

? Hama, Eisso. 

Ehpn.i ifftlios, marine. priamns. Beck. 

bulk helitaiblcn (Brocchl). 3ii{)eeiiiC, Italy, Helix prianms {3Ieiis- 
elica), Coast of Guiiicui ? 

Shd'i lilce mitaihia ; ventneose, smooth ; apex regular, obtuse ; operc, P 
Thci fossil specir's ofumrs witli marine shells, ami sometimes coated by a coral 

iiqmik), ■ 

Tkeebim, Lamarck. Auger-slioll. 
mis, Ilitmph. Snbiila, BL Borsammi, Gray. 

T. maciiluta. ?L T., fig. 13. 

^ *S7//^// long, poini-ed, immy-whiiM ; aperture small ; canid shori ; opert,r. 
poinled, Timdciis apitnd. 

jMimi- Wiinl, or with eyes near the smamlt of ■mfimte tentacles. ' j s| 

Dm'/a, 11)0 sp,, mostly iropicel. Bledit, (1 s|).):Iadia, China, W, AiBcrica, 

. : Brit,,:,..,Franfie,,Chlle..'.-- - 

■ ,;;'_EnirRKAj Lamarck.,. Ixo'ry-shell. 

Eipm,, vhfj ivory, &/h.^ kitrunculus, Gray. 
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Type, E. spirata. PI. V., fig, 11. 

Shell inaMicated when young ; inner lip caBoiis, spread! lig and eovcrint; 
the umhilieus of the adult ; opermlwm pointet^ nucleus apical. 

Dlstr,, 9 sp. Red Sea, India, Cape, Japan, China, Australia. Solid, 
smooth shells, which have usually lost their epidermis, and are pare white, 
spotted with dark red ; the animal is spotted like the siicH. 14 i'ms. (AdaiiiS.) 

Nassa, Lam. Pog-whellv. 

Mym., ntma, a basket used for catching fish. 

Syri., desmouliiisia and northia, Gray. 

Type, N. arcuiaria. PI. V., fig. 15. 

Shell like buccinmn; coliimellar lip callous, expanded, forming a looth- 
like projection near the anterior canal. Opera, ovate, nucleus apical. Lingual 
teeth arched, pectinated; imcini, with a basal tooth. 

The animal has a broad foot, with diverging horns in front, and two little 
tails behind. iV. ohsoleta (Say) lives within the inllueiicc oi* fi‘t;s]i Wiiter and 
becomes eroded. N. retmilata, L,, is common on the English shores, at 
low- water, and is called the dog-whelk by fishermen. 

Disfr,, 68 sp. Low-water— 50 fms. 'World- wide. Arctic, Tropica! aiui 
Antarctic Seas. 

Fossil, 19 sp. Eocene — . Brit., &c., N, America. 

Suh-geuns, f;yto^?,.Gray. C. Oweni, PL Y,, fig. 17. Outer lip with a 
slight sinus neai’ the canal ; sutures channelled. W. Africa, Sooloo Islauils, 
Borneo, Fossil, Miocene, Tomaine. 

Cyclonmsa, Swainson. C. neritea, PL V., fig. 16. 

Phos, Montfort. 

Fiym., pltos,, lights Syn,, rhinodomus, Sw. 

Type, P. senticosus, PI. V,, fig. 18. 

Shell like nassa ; cancellated ; outer lip striated internally, with a sliglit 
sinus near the canal; columella ohlic[uely grooved. 

The animal has slender tentacles, with the eyes near their tips, 

Bistr., 30 sp. (Cuming.) Red Sea, Ce}’lon, PMIijipines, Austraiiu, 
W. America. 

? Rxngicula, Bcsliuyess, 

Btym,, diminutive of ringem, from tingo, to grin. 

Type, R. ringeus, PI. "V,, fig. 21. 

Shell minute, ventrieose, with a small spire ; apcrtiu’c noieUed, colioncila 
calloiis, deeply plaited ; outer lip thickened and reflected. 

Bistr,, 4 sp. ? Medit., India, Philippines, Gallapagos. 

Fossil, 9 ap,, Miocene — . Prance, libtgicala is placed with 
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by .Mr. Gray, aiul S. Wootl ; it appears to us very nearly allied to emuik 
{ IXOrh/} hi 

PuliPUEA (Adurts), Lam. Purple. 

T//pp, P. persiea, PI VI., 1. 

<57//.'// sti’iaied, iiiibrieatcd or tubereulatecl ; spire shoii; apertiu'e largt% 

Miylilly notcliecl in front ; inner lip imtcli worn and iktfcened. Opere. 
lainclkrv ,iiaeliniS:A3?:tei’iiaL , PL, ll.j tig. 3. ■ Liugiial dentition like niiirex ■ ; 

erinaeeiin ■ I eeili trnnsva'se 3 crested ; uiieiui small, simple. 

Man}' o!‘ tin- /./oyic.v |;rodi?ce a lluid wliieli gives a dull crlufson dye ; it 
may Ije obtained by ])i-es-ii!g on tlje opereidimi. F. abomnls un the 

eoa.A at lotr-ualoT, amongst sea-wcecl; it is very destructive to 
ninssel-beds (rieining). 

^ Dkh'., im sp. W. Indies, Brit., AfMca, India, New Zealand, Pacilie, 

Gkile, California, ICamscKatka, from low-water—25 fathoms. 

FtmF, 30 sp. Miocene—. Brit., France, tc, [ 

ConcFolepas, Fa van. C. Icpas (Gmelin s]).) PL VI., tl^. S. ; 

Pern. I’he only sp. difers from piirpnra in the sixe of its aperture, and ' 

.siisalliic&s of the spire. | 

PPi'EPrMXA (Lycett, 1817), D’Orh. , j 

Avc'/, \euiriC03c, coronated; ?])irc, sliort; aperture, large, scarcely not cbed 
in front. * i 

9 sp.. Bath-oolite. Brit.- France, fiie type, F. soiiie* ’! 

what resemblejyp/o^^JKr^?- ^hoGohdum (Duclos), but the genus probably hdonss ■ 

'to an extiud; group. '! 

Monoceeos, Lam. 

EtlfuK. monos, one ; cems, horn. 

4y//., avail Htina, Fischer. Chorus, Gray. | 

M. iuibricatiiin. H. VI., fig. 4 (Bac. monoceros, CheinTi). i 

like piu'pura: with a bpira! groove on the whirls, erniing in .a pro- 

ihiniuit s]nne on jlie outer lip. Tliis genus is retained on nceoiint of its geo- 
giapliicaj euno-sity ; it consists ot sp, of p/Ztrpnm, iopeiia^ lurhlneik, pstoMio- 

&:c. 

Jjpdn,, 18 sp. W, coast of America. 

ffAsw//, tertiary. Chile. 

J/. fkjmdnns iVlnorns) has the canal produced like fmms. M. ohgvMiim 
k a iunhuL‘ii('(, and several sp. belong more properly to iapmm, • ' ' 

Pi-rojci;fAEiA, Swaiiison. ' 

Tfpn, ?, sicnla. PI. VI., i%. 5 {thjrens, P/«Z). ' i 

Htmdl, Iimpet-likc3 with a large apeAtere, cliaimelM in front, 

aiul ti jHiiuite, lalcrai spire, liMf/fud de^dJiim peculiar; teeth siBgie, hooked, 
deidL.iilatcd : mrki, 3 ; .1, .fosir-ciLspcd, 2, 3, elongated, tiu’ce-spliied. 
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Bisir., 1 sp. Sicfly, aclhcriiig to corals. Closely allied to pnrpum 
ma/lre’^OTwrum, Sby. Ciiinese Sea. 

Bicinula, Lam- 

'Etym.^ dimiinitive of ricinus^ tbe (fruit of tbe) castor-oil plant. 

Ex,, B. araelinbiaes, PI. YL, fig. 9 (=mm-ex riehuis L.). 

Shell, thick, tubercnlated, or spiny ; aperture contracted by callous pro- 
jections on the lips. Operc. as in purpura. 

iJistr. 25 sp. India, China, Philippines, Australia, Pacific. 

Eossil, 3 sp. IVIiocene — . Prance. 

■Planaxts, Lam. ^ 

Type, P, sulcata. PL VI., fig. 6. Syn,, quoyia and leucostoma. 

Shell, turbinated ; aperture notched in front ; inner lip callous, chamieL 
led behind; operculum subspira.1 (quoyia) or semi-ovate. PL VI., fig. 7. 

Eistr,, 11 sp. AV. Indies, Bed Sea, Bourbon, India, Pacific, and Peru. 

Fossil, miocene ? 

*■ Small coast shells, resembling periwinkles, with which Lamarck placed 

them. ■ " . 

Magilus, Montf., 1810. 

Sy7i,, campulote, Guettard, 1759. Leptoconchns, BllppelL 

Type, yi, antiqims. PL Y., figs. 19, 20. 

Shell, when young, spiral, thin ; aperture channelled in front ; adult, 
prolonged into an irregular tube, solid beliind ; opercidum. lamellar, 

Eistr., 1 sp. ? Bed Sea. Mauritius. 

The magllas lives fixed amongst corals, and grows upwards nith tluj 
growth of the zoophytes in which it becomes immersed; it fills the cavity of 
its tube solid shell, as it advances. 

Cassis, Lam. Helmct-shclI. 

Sy 7 i,, bezoardica, Sebum. Leveiiia, Gray. Cypneeassis, Stutch. 

Type, C. fiaminea. PL YI., fig, 14, 

Shell, ventrieose, \rtth irregulm’ varices; spire, short;: aperture long, 
outer lip refiected, denticulated ; inner lip spread over the hody-whij-l ; canal 
sharply recui’ved. Operculum small, elongated ; nucleus iu tlie midille of Ibe 
straight inner edge* 

histr., 34 sp. Tropical seas; in shallow water. AT. Indies, Alcdit,, 
Africa, China, Japan, Australia, New Zealand, I’acifie, ]\Iexico. 

Fossil, 3G sp. , Eocene-^. , Chile, Praucc. 

The queen-conch ,(G. madagascariensis) and other large species, are used 
in the manufacture of sheB cameos, p. 46. The periodic iuonilis {r^n'tees) 
which are very prominent, are not absorbed internally as the animul grc3V.s, 

•' y'\'-:‘'';y;;'"0]SisciA,’Sower]>y 

Eiym,, onissuSi' ii wood louse. Syn,, morum, Bolteiu 
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, OV oHiseiis ; ' 0. eaiiceBats, 

, a sJioilr aiid a long aa?F0w.a|B3’tarej 

la limt ■; , oiiteT lip tluclctaieclj ,deaticiilatedj/:» ,, 

■ 6'. sp. , , W-'Isdies, CHna, Gj^apagos.\ |20:fms,), _ 

Fossii^ sp. ^kOoceiic. 

Scimmaclier,.-'' :■; 

\[Mi^m,/ciikamya'.gmM %/^,,\maageE'a5 lee^-e {riot^Leac^} 

T//j)t\ caiu-ellaria citlatreIJa, Iain, (cithara jstnata, Salinm.) 

S/idi, polii^lKal onuimoiited witli rcgolar longitadinal ribs; 

aperture buoar, truncated in front, slightly notched behind; outer Hp mar- 
gined, denticulated witiilii ; inner lip tmely striated. Ojhu’c. 

above 50 sp. of tln.s prettj^ little genus rcre diseovored by 3Ir. 
Cimungv bi the Flillippiue Islands. ■: ,, : ■: ' 

Mpu.i a helmet. 

morio, Month Sconsia, Gray. 

T/zpet C. cchinophora. PI. TI., fig. IS. 

S/ieU, Teiitncosc ; canal produced, rather bent. No operculum. 

'■■■■'■ '.Dw#*., '5','spv ' :Medlt.' ' ■, ''' , 'f C 

Bril.y,£rah 


DoLiuii, Lam. Tha tun. 

T//pe, 1), galea, H. Yt, fig. 13, , 

SMI, vciitricose, spirally furrowed; spire small; aperture very lar| 
outer lip erenated No opcrc, ’ / ■ ' . ■ 

lYMn, 14 sp. i^Iedit., Ceylon, China, Australia^ ■Pactfic. 

* D. pe«llx» L, sp, ^ uat. sijse (after Quoy), Tanicoro, ■Pacific. The probcij 
l8 exserted, and the siphon recurved over the front of the slid!. 
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Fossil^ 7 sp. (PChallc. Brit.) AEioceae — .. S. Europe. 

S/ib-ycmtSy malea, Valtnc. (B. persoiiatuDi) outer lip iliielcened and dciiJ- 
enlated ; inner lip with calloiis prominences. ,, 

Hakpa, Lam. ILu’p-shell. 

Tyi)e, H. ventricosa. PL VI., fig. 11. (~"Bae. liarpa, 1 j.) 

*9/^^//, ventricose j witL numerous ribs, at regular intervals ; spire small : 
aperture large, uotcbed in front. No operc. 

TIic animal has a yciy large foot, wiili tlie front creseeut-sliapiid, and 
divided by deep lateral fissures from tlie posterior part, wiiieli is said to .sepa- 
rate spontaneously when tlic animal is initated. Mo.stly o])tained from deep- 
water, and soft bottoms. 

9 sp. Mamatins, Ceylon, Pbiiippines, Pacific. 

Fosdli 4 sp. Eocene—. Pi'ance. 

. COLUMBELLA, Laill. 

diminutive of cohmiha^ a dove. 

Type, C. mercatoria. Pi. VI., fig. 30. 

small ; mtb a long narrow apertiue ; oiiter lip tlilelieiicd (especi- 
ally in tbc middle), dentated ; inner lip creniilatcd. Opercidam very smali, 
lainoUar. 

Disti\, 200 sp. Sub-tropical. W. Indies, jHedit., India, GuiJapagos, 
Oalifoimia. Small, prettily-marked sbells j living in slialluw water, on samly 
flats, or congregating about stones. (Adams.) 

Foml, 8 sp. Miocene — . (The Bnt, sp. nvQpiM/rra'}. 

Siid-yeiim. Colimhellim^ B’Orb. 4 sp. Cretaceous. .France, India. 

Oliva, Lam. Olive, rice-.sbc]L 

Type, 0. porphyria. PL VI., fig. 16. Eyu,, strephona, Brown, 

Fkcll, cylindrical, polished ; spire very short, suture cha on died; aper- 
time long, narrow, notched hi front; columella callous, slriated liblujiidy ; 
body whirl furrowed near the base. No opere. in tbc tj- pieai sp, 

Anhnal, with a very large foot, in wMch the shell is half immersffd; 
mantle lobes large, meeting over the batdc of the shdl, and giving olf filament. s 
which lie in the suture and toow. The eyes are plained near the, tips of i he 
teutacie.s. 

The olives are very active, animals, and can turn over, when laid on ilndr 
back ; near low water they may be seen gliding about or biuwing in the ifimdb 
as the tide retires ; they may be taken with animal ])ait 3 , attm.iied in lines. 
They range downwards to 25 frus. ■ 

fiktK, 117 sp., Bub4ropical, W. aaid E. America, W. Afiica, Imita, 
CMna, Pacific, , , 

iWf/, 20 sp. Eocene—. Brit., Prance, &c. 
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Sh/j yedmf. OUtelift, Sw. 0. jaspiclea. pL VI., fig. 19. 

Aiiiiiial with Sinai], acute frontaj lobes. Operc. nucleus siib-apieal. 

Sc((.jjh)>i(f; Sw. O uia-icnlus, pL VI., fig. 18. 

Fionial iolics large, rouiideil, operculate. 

Gray. 0. hiatula, pi. VI., fig. 17. 

A 0 eyes or tentacles. Froniai lobes moderate, acute. 

Axcillapja, Lam. 
ancUhi^ a maiden. 

Tu(}es, A. subiilaia, jd. V,!., lig. 20. A. glabrata, pi. VI. fig. 2L 
iSl'A/ like oiivn ; s])ire ])rodiieed, and cnUrely covered with .shining 
cnaiiieL Opc.wcu minute, lliiu, pointed. Lingual teeth pectinated. Uneini 
simple, iiuoked. 

Animal like oiiva ; said to use its mautle-lobcs for swimming. (B’Orb.) 
hi A. glahmla.^ a space re.sembimg an umbilicus, is left between the callous 
innci* lip and the body whirl. 

l)isls\, 23 sp. .Red Sea, India, M<adagascar, Australia, Pacific, 
iuASvyeV, 21 sp. Eocene — . Brit., Prance, &c. 

PA?drLY IV. CoxiiU'E, Cones. ^ 

SM! Inversely conical ; aperture long and narrow ; outer p J 

lip iiotclied at or near the suiiu’e; oiierculuiu uiiiuite, } f '■ i 


Adntud, foot oblong, lnnit?ated in front; with a conspi- // \\ 

CHOUS (acpiirernuspj pare in the midilie. Head produced. // \\ 

1\mt:iclcH ibr apart. Eyes on the teiitacles. Gills 2. Liu- / H 

gual teeth {luicim A) m pairs, elongate, subulate, or hastate, 5.., 

Conus, L. Cone-shell. 

7}/gd.% C. marmor('Us, pi. \'IL, fig. I. C, geographieus, antediluvianns, Aa;. 
iSVh.'// conical, iopcriug i-ngiilai'Iy ; spire short, mariy-wlmded ; columella 
smooth, inmeateu in Iroai : outer lip iiotclicd at the .suture; operciduin 
pointed, iiiiffleiis apical. 

^ iJhiT., 260 sp. ^ All tropical seas. Mcdit., 2 ; Africa, 28 ; lied Sea, 5 ; 
Asia, 124: Australia, 16; Pacific, 23p Galkpagos, 3; W. America, 20; 
W. Indies and Bra/dl, 2L 

/'A.%*//, SO sp. (dadk — llrit., France, India, &c. 
iliC cones range nori award as far as the Mediteri’aiiean, and soiithward to 
the Cape : but arc most abundant and varied in equatorial seas. They hiJbaHt 
llssiires and holes of rocks, aud the warm and shallow pools inside coraPreefs, 
ranging from low water to 311 and 40 fathoms ; they more slowly, ami some- 
times (C. aulicus) bite wbeii liarulied ; they are all predatory, (Adants,) 

ChkoAd\ Sw, C. domit-or, R, TIL, %, 2, Eocene — . 

Brit., Fniiicc. 

* FAu 72. Lingual teeth of bela turrkula (after Lov6nj. 
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Ebjm,,plewa, the side, and foma, a notch. Spi,, turns, Humph. 

T'^pes, P. Bahylonica, PL VII.^ fig. 3. P. mitrfcformis, &c. 

Shell fusiform, spire elevated ; canal long and straight : outer lip uitli ? 
deep slit near the suture. Operculum: pointed, nucleus apical. 

Distr., 430 sp. World-wide. Greenland, Brit., 17 ; hicdit., 19 ; Afiiea 

15 j Bed Sea and India, 6 ; China, 90 ; Australia, 15 ; Paeilic, 0 ? W 
America, 52 ; W. Indies and Brazil, 20. The typical sp. about 20 (China 

16 ; W. America, 4.) Low water to 100 fathoms. 

300 sp. Chalk—. Brit., France, &c. Chile. 

Sub-genera. Drillia, Gray. D. umhiiicata, canal short. 

ClmaUla^ Lam., canal short, operc. pointed, nucleus in the middle of tin 
inner edge. C. mitra, PL Vll., fig. 4. 

Tmnella, Sw., canal long ; inner lip callous near suture. T. lineata. 

T CUonella, Gray. C, sinuata, Born sp. (== P. bucciiioidcs) frcshwaters 
Africa. 

Mangelia, Leach, (not Eeeve). Apertural slit at the suture^; no operc.. 
M. taeiiiata, PL YIL, fig. 5,. Greenland, Brit,, Aledit. 

Bela, Leach. Operc. nucleus apical. B. tiuTicula, PL YIL, fig. 6. 
Befranda, Millet,* no operc. B. linearis, PL VTI., fig. 7. 
f Lachesis, Hisso, L. minima, PL VII., fig. 8, apex marmniilated j operc. 
claw-shaped. Medit., S. Brit. In shallow water. 

Ba^jhnella, Hinds. D. marmorata. New Guinea. (Buc. junceum. L. day). 

FAjMILY Y. Yolutib.®. 

tnrreted, or convolute j aperture notched in front; coimneila oIj- 
liqnely plaited. No operculum. 


t Fig. 73. V, undulata, Lam. J Australia (from Quoy and Gaimard), 
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mantle often lobed and reflected over the shell ; eres on the tentacles, or near 
their ba^se. Lingual ribbon linear ; melds toothed ; ^lenrai unamicd. 

TolI'Ta, L. Volute. 

Ti/pe, V. mnsica, PL VIL, fig. 9. 

Sp/L., cmbiola, harpula, S\v. Volutellaj D’Orb. Scapha, &c., Gray. 

iS/L;?// ventricose, thick ; spire short, apex niammillated ; aperture large, 
deeply notched in front ; columella with several plaits. V. musica and a few 
others have a small opereninm. 

Aidiual, eyes on lobes at the base of the tentacles ; siphon with a lobe on 
each side, at its base; lingual teeth 3 ciisped. 

V. iws’pertiHo and hebreea. fill the nuclei of their spires with solid shell 
F. hnmliada forms nidamental capsules 3 inches long. (D’Orb.; In F. 
(mr/idata. the mantle is produced into a lobe on the left side, and overlaps the 
shefi. 

Disk., 70 sp. W. Indies, Cape Horn, W. Africa, Australia, Java, Chili. 

Fossil, 80 sp. Chalk — . India, Brit., France, See, 

SHb-ffenera, VolutUithes, S\v. Spire pointed, maiiy-whirled, cohimclla 
plaits indistinct. V, spinosus, PL TIL, fig. 10. 

Livid ff, 1 sp. {V, ab^ssicolu), (li:edged at 132 fathoms ; off the Cape. 
(Adams). 

FtmiJ, Eocene. Brit., Paris. 

Sfidplwlla, 8w. Fusiform, smooth. 

Fit., V. magellanica. Fossil, Y. Lainberti, Crag, Suffolk. 

3Mo, Brod. Large, oval ; spire short. 

T^pe, M. diadema, X’l. TIL, fig. 11. New Guinea, 8 sp, » 

C Yin BA, Brodcrip. Boat -shell. 

Spj/:, Yi3tus (Adans.) Gray. / 

Tz/pe, 0. prohosouklis, H. VII., fig. 13, and flg. // • 

74 (=« T, cymbiiim, L.) f { " 

Sl/fli like voiuta; nucleus large and globular; 
whirls few, angulm*, fommg a fiat ledge round the | 

Iliimm i\ 

The foot of the animal is roiy large, and deposits hi 

a thin enamel o\'er the unde.r side of the shell. It is j ij 

ovo^vlviparoiis, and the' young uuinnil, is vmj large I IL 

when born ;■ the T//fe/tms becomes xxatiy concealed by I / J 

the growth of the shell. : WW / //// 

Dtf/r,, lOsp. W. Africa, Lisbon, ^ 

MiTiiA, Lam, Mitrc*sliell.,' , '“■■'j/' / 

Spn,, turrisj Monif. 5(5ieriiana, Gray^, . TIaxn,. w ^\,/ 

FI Cffmha, 
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Tf/pes, M. episcopalis, PI. VII., fig. 13. M,. riiijx'ciilu, fig. 14, 

fiisifomij thick ; spire elevated, acute ; apcrliu’c .suiali, iiotehcd iu 
front ; columella obliquely plaited j operculum very snudl. 

The anim'dl has a very long proboscis ; it emits a purple liquid, having a 
nauseous odour, when imitated. The eyes arc xfiaccd on the teatacics,, or at 
their base. Haiige, from low water to 15 tathoins, more rarely in 15—80 
frtlioms. 

Dist?\, 850 sp. Phili];)X>iaes, India, Red Sea, Medit., 1^'. Africa, (Green- 
land (1 sp.), Pacific, W. America. The extra-tropical species aj*e 
M. Grceiilandica and M. cornea (Medit. sp.) arc found together iu the lah.'sl 
British Tertiaiies (Porbes.) 

Fossil, 90 sp. Cbalk — . India, Brit., Prance, &c. 

Sid-penem. Imlricaria, Sebum, (coufclix, Sw.) 

Shelli cone-shaped. I. conica, PL YIL, fig. 15. 

Cylhidm, Schum. (Mitrella, Sw.) 

Shell, olive-shaped. C. crenulata, PL VII., lig. 16. 

VoLVAKiA, Lam. 

Btym., mha, a wrapper. 

Tijjpe, V. bulloides, PL VII., fig. 1?. 

Shell cylindrical, convolute ; spire minute ; aperture long and narrow ; 
columella with 3 oblique idaits in front. 

Fossil, 6 ? sp. Eocene. Brit., Prance. 

Mauginella, Lam. . 

Etpn,, diminutive of margo, a rim. 

Spi., porccilana (Adans.) Gray. Persicula, Sclumi. 

Types, M. nubeculata, PL VIL, fig. 18. M. persicula, fig. 19. 

Shell, smooth, bright ; spire short or concealed ; aperture, truncated iu 
front; coiumcUa plaited; outer lip (of adult) with a thickened nuugin. 
Animal similar to cyprmai. 

Bistr., 90 sp. Troxncal, W. Indies, Brazil, Medit, (1 small sp.) '\\\ 
Africa, Cliina, Australia. 

Fossil, 30 sp. Eocene — . Prance, &c. 

Sith-ppMus. Eyalhia, Schum. Outer lip scarcely thickene.d. 

Type, voluta pallida, Mont,, W. Indies. 

FAMILY VI. Oypraiid.^. Cowries. 

Shell convolute, enamelled; spii'e concealed; aperture narrow, chanuclicd 
at each end ; outer lip (of adult) thickened, infiected. No operculum. 

Animal with a broad foot, truncated in front ; xnauile expanded ou iwii, 
side, forming lobes, which .meet over the back of .the shell ; these lobes are 
usually ornamented with tentapnlar filaments; eyes on the mtdulle of the ten- 
tacles or near their base; branchial jilumc single. Lingual rtblxm long^ 


GASTEEOPOBA* 


131 


partly contained in tie visceral cavity ; ymJm 1 tootled ; mieini 3. TJie 
cowries inlalit shallow water, near shore, feeding on siooplytes, 

CTPEiEA, L. CoWTy. 

Cypris, a name bf Yenns. 

Tijfes, C, tigris, 0. mauritiaiia, PL VII., hg. 20. 

■ A Bhell ventricosc, convolute, covered with | . 

shining enamel; spire concealed; aperture \ /> ' 

m naiTow, with a short canal at each '\ // J 

ml inner lip crenulated; outer lip inflected 

Pi \ crenulated. (Lingual undni simihix). 

w The young shel has a thin and sharp 

!\ ^ prominent spire, and is covered fcfijS 

with a thin epidermis, %, 75, When Ml- 
WpfB’ll III grovTi the mantle lobes expand on each side, 
u deposit a slining enamel over the wlolc ij-l 

\ whicl tie spire is entirely concealed. 

There is usually a line of paler colour which ! //qW 
Fig ncifprcea where the mantle lobes met. ^^1/ 

^\joung> ‘ ’ is iiscd by the Asiatic Isiander^^ ^ 

to adorn their dress, to freight their flshing-nets, and for barter. Etg* 
Speeiniens of it wei*e found by Br. bayard in the ruins of Nimroud. 

The moncy-ciowrey (C. monefa) is also a native of the Pacifle and Eastern 
seas ; many tons weight of this little shell are annually imported into this 
country, and again exjjorted for barter with the native tribes of Western 
Africa ; in the year 1848 sixty tons of the money-cowry were imported into 
Liverpool ; and in 1849 nearly three hundred tons were brought to the same 
place, according to the statement of Mr. Archer in the Indikstrial Exhibition. 
Mr. Adams observed the pteropodous fry of C, amudus^ at Singapore, adliering 
in masses to the mantle of the parent, or swimming in rapid gyi-ations, or 
with a])rupt jerhing movements by means of their cephalic fins. 

Bidr,^ 150 sp. In all wann seas (except E. coast S. America?) but 
most abundant in those of the old world. On reefs and under rocks at low 
'water, 

Wmdh 78 sp. Chalk — . India, Brit., Prance, &c. 

Bth'^meru. Gray. C. eapehsis, PL YIL, %, 2L Aper* 

tmal pints contmued regnlariy over the margin of the canal. 

Gray. C, algoensis, PL TO.-, flg. 22, Inner 'lip in’cgulafly 
plaited in front, 

*'Pig, 75, Cy|w»a L., young, China, ■ 

f Pig, 76. Trivia eiwopasia, Moat. Prom Ihe ** British Molluscaf’ by Mewrs. 
Forbes and Hanley. • - 
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Trivia^ Gray. C. eiiropeea, PL YII., %. 23 ; fig. 76, and 15, B. 
^mail sLells mtli strisB extending over the hack. ( U/idm ; 1st denticnlate 
2, 3, simple.) 

Dkir,, 30 sp. Greenland, Brit., W. Indies, Cape, Australia, Pacific, "W. 
America. * 

Erato, Bisso. 

'Erato, the mnse of love-songs and mimicry. Type, E. Isevis, 
PL VIL, fig. 24. 

Shell h^emaryimlla; lips niimitely cimnlated. 

irmeSi 

i)uir., 8 sp. Brit., Medit., YT. Indies, China. 

Fossil, 2 sp. Aliocene — . Prance, Brit. (Crag.) 

OvuLUM, Lam. 

Ety?n., climnnitive of omm,i an egg, Syii,, amphiceras, Gronov. 

Types, 0. ovnm, pL ^nCX., fig. 25. 0. gihhosa and verrucosa. 

Shell, like cyprm ; inner lip smooth. 

Eistr., 36 sp. ’Warm seas. ’W. Indies, Brit., Medit, China, W. America. 

Fossil, 11 sp. Eocene—. Prance, &c. 

Suh-gems, calpitma, Leach. 0. volva (“ The wcaveris shuttle'^' Aper« 
tare produced into a long canal at each end. Boot narrow, adapted for 
walking on the round stems of jorgonice, &c., on wliich it feeds. C. 
])atula inhahits the S. coast of Britain, it is very thin, and has a sharp outer 
lip. 

SECTION B. Holostomata. Sea-Snails. 

Shell, spiral or ]imi>et shaped ; rarely tubular or multivalve : margin of 
the aperture eutire. Operculum, horny or shelly, usually spiral. 

Animal with a short non-retractiie muzzle ; respii*atory siphon wanting, 
or formed hy a iohe developed from the neck (fig, 61), gills pectinated or 
plume- like, placed obliquely across the back, or attached to the right side of 
the neck ; neck and siis frequently ornamented with lappets and tentaculax' 
filaments. Marine or fresh-water. Mostly phytophagous,* 

PAMILY L Naitcidj3. 

Shell, globular, few-whiiied ; spire small, obtuse ; aperture, semi-hmar ; 
lip, acute ; pillar often callous. 

Animal, with a long retractile proboscis ; lingual ribbon linear ; raeJm, 1 
toothed 5 undni, 3 (similar to irma, fig. 15, B.) ; foot very large \ mantle-Iohes 
largely developed, hiding more or less of the shell. Species all marine. 

Tltesfe' '* sections” are not very satisfactory, "but tliey are better than any others 
yet proposed, and they are convenient, oh account of the great extent of the order 
proso-bramhiata, Fatica and scalaria have a retractile xsroboscis. JPirem has 
.notched aperture, and aporrhais, ,a canal. 
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Natica (Adans.), Lamarck. 

mammiik, Sclun. Cepatia, Gray. Nacca, Eisso. 
T^jjej N. caarena, PL YIII., fig. 1, 



SMI, tiiiek, smooth. ; irmer Hp callous ; umhilicus large, \Yith a spiral 
callus ; epidermis thin, polished ; operculum suh-spiral. 

Amnal blind ; tentacles connate with a head veil ; front of the lai’ge foot 
provided with a fold {menfum), reflected upon and protecting the head ; operc. 
lohe large, covering part of the shell j javrs horny ; lingual ribbon short ; 
hrancMai plume single. 

The coloured markings of the naticm are very indestructible j they are 
frequently preserved on fossils. The mtias frequent sandy and gravelly bot- 
toms, ranging from low water to 90 fathoms (Forbes). They are carnivorous, 
feeding on the smaller bivalves (Gould), and .are themselves devoured by the 
cod and haddock. Their eggs are agglutinated into a broad and sliori spiral 
band, very slightly attached, and resting free on the sands. 

Bistr., 90 sp. Arctic seas, Brit., Medit;, Caspian, India, Australia, 
China, Panama, W. Indies. 

FossU, 260 sp. Devonian — S. America, N. America, Europe, India. 

Sub-^gmem, naticopsis, M‘Coy. N. Phillipsii. SheE imperforate ; inner 
lip veiy thick, spreadi.Dg. Operc. shelly (Brit. Mua.). Garb, limestone, 7 sp. 

OperciihiM, horny. 

Neventa, Risso. N. Alderi. Fig. 77. 

Lmatia, Gray, N. Ampullaria. Perforation simple; exndermis dull, 
olivaceous. Korthem seas, 

Blobiihts, J. Sby. (Deshayesia,t Eaiilin ; Ampuilina, Desh. not BI.) N. 
Sigaretina. PI. Vl'II., fig. 2. Umbilicus narrow (rimatc), lined by a tliin 
callus. Fossil, eocene. Brit., Paris. 

Folinices, Montf*., (naticella Guild.) N, mammilla. Shell oblong ; callus 
very large, filling the umbilicus. 

Cernbia., Gray. IN', fluetiiata. PL Till., fig. 3. Globular, imx)erforate ; 
inner lip callous, covering part of the body whirl, 

NatkeUa, Mililer. 19 sp. Fossil, Trias, S. Cassian. 


^ Fiji, 7?. Katica Altei, Forbes, From an 'Original drawing, commiuficated by 
Josima Alder, Esq,. 

f Deshayma founded on a specimen v ith prominences on the pillar. 
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SiGA-EETUS (Adans.), Lamarck, 
cryptostoma, BL Stomatia, Browne. 

S. kallotoides. PI VIII., %, 4. 

^S72<??4 striated ; ear-shaped; spire minnfce; apertmc very wide, oblique 
{not pearly). Operculum minute, homy, sub-spii-al. 

The flat species are entirely concealed by the mantle when imng ; the 
convex shells only partially, and they have a yeUowish epidermis. The ante- 
rior foot lobe (mentum) is enormo^isly developed. 

Disir., 26 sp. W. Indies, India, China, Pern. 

Mssii, 10 sp. Eocene — . Brit., France, S. America. 

8vJb-(jenus^ natidna. Gray. N. papilla, pi. VIII., fig, 3. Shell ventricose, 
thin, perforated. W. Indies, Bed Sea, China, ISF. Australia, Tasmania; 
Eocme, Paris. 

Lamelmeia, Montagu. 

Eti/m.f lamella^ a thin plate. 

marsenia, Leach. Goriocella, BI 

Tiji^e, L. perspicua. PI VIIL, fig. 6. 

Shell ear-shaped; thin, pellucid, fragile; spire very smaU; aperture 
large, patulous ; inner lip receding. No operc. 

Animal much larger than the shell, which is entirely concealed by the 
refiected margins of the mantle ; mantle non-retractilc, notched in front ; eyes 
at the outer bases of the tentacles. Lingual %nd%i 3, similar ; or one very 
large. 

Duir,, 5 sp. Norway, Brit,, Medit-, New Zealand, Philippines. 

Miocene—. Brit. (Crag.) 

Naeica, Kecluz. 

Syn,^ vanicoro, Quoy. Merria, Gray. Leucotis, Sw. 

N. cancellata. PI VIIL, fig. 8. 

Shell thin, white, with a velvety epidermis ; ribbed UTegiilaily, and spi- 
rally striated ; axis perforated. Operc. very small, thin. 

Animal, eyes at the outer base of the tentacles; foot with wing-like lobes. 

Ei&tr., 6 sp. W. Indies, Nicobar, Vanikoro, Pacific. 

Eossili 4 sp. Gault — (D^Orh.) Brit., France. 

Tbottina, Fleming. 

Eiym., mlutinus, velvety (from vellm^ a fleece). 

Tfye, V. laevigata. PI VIII., fig. 7. 

Shell thin ; with a velvety epidermis ; spire snjall ; suture deep ; aperture 
very large, rounded ; peristome continuous, thin. No operc. 

Animal with a large oblong foot ; margin of the mantle developed all 
round, and more or less reflected over the shell; gills 2; head broad; tentacles 
subulate, blunt, far apart ; eyes on prominences at their outer bases. Carni- 
vorous. Lmgual dentition Ike trivia (fig. 15, B.), 
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Bistr.^ 4 sp. Britain, Norway, N, America, Icy sea to Kamtschatka. 
Living on stones near low water, and ranging to 30 ftns. 

Fossil, 3 sp. Miocene — . Brit. 

Suh-ffenus, Otina {0;mY). V. otis. minute, ear shaped. Animal 

like velutina, but witli a simple mantle, , and very short tentacles, W. and 
S. W. Brit, coast ; inhabiting chinks of rocks, between tide-marks (Borhes). 

FAMILY II. PVRAHIDELLIDiE. 

Shell spiral, tiirrcted ; nucleus minute, sinistral ; aperinre small ; columella 
sometimes with one or more prominent plaits. Operculmi horny, imbricated, 
nuclus internal. 

Animal with broad ear-shaped tentacles, often connate ; eyes behilid the 
tentacles, at their bases; proboscis retractile ; foot truncated in front; ton- 
gue unamed. Species all marine. 

Several genera of fossil shells are pro^dsionally placed in this order, from 
their resemblance to eulima and chmnnitzlaA’ Toraatella, usually placed in or 
near this family, is opistho-hranchlate. 

Pyramid ^;lla, Lam. 

Etym., dimunitive of pijramis, a pyramid. 

oheliseus, Humph. (P. dolahrata. . PI. YIIL, %, 11.) 

Type, P. auris-cati. PI. VIIL, fig. 10, 

BIwU slender,' pointed, with numerous plaited or level whirls ; apex sinis- 
tral; columella with several plaits; Hp sometimes fmTowed internally. Opere. 
indented on the inner side to adapt it to the columellar plaits. The shell of 
the typical pyramidcHse heaj’s some resemblance to canceUaria, 

Bktr., 11 sp. W. Indies, Mauritius, Australia. 

Fossil, 12 sp. Chalk ? — . France, Brit. 

Odostomta, Fleming, 1S24. 

Elym., odous, a tooth, and sioina, mouth. 

Type, 0. plicata, PL YIIL, fig. 12. 

Shell subulate or ovate, smooth ; apex sinistral; aperture ovate; peristome 
not continuous ; columella with a single tooth-Hke fold ; lip thin ; operculum 
homy, indented on the inner side. 

Bktr., sp. Brit., Medit., Bed Sea, Australia, 

Fossil, 15 sp.? Eocene — ** Brit., France. 

Yeiy minute and smooth shells, having the habit of and like them 
sometimes found in brackish water. They range from low water to 40 fnis. 
The animal is imdistingiiishahle from chemnitria. 

* Tbe PijmmidelMm present siibjeet.s of mneb interest to the student of extinct 
mollusca; numerous forms, bearing all the aspect of being members of this family, 
occur among the fossils of even the oldest stratified rocks* Many of them are gigantic 
eomiwed with existing species, and the group, as a whole, may be xegardeS, rather 
as appertaining to past ages than the present epoch.” (Forbes.) 
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Chemnitzia, D'Orbigny. 

Mtym,, named in lionom: of Chemnitz, a distinguished concliologist of 
Nureniburg, who published seven volumes in continuation of Martini’s Con-' 
chylun-CaUnet^^ 1780-95. 

turbonOla, Hisso. Parthenla, Lowe, Pyramis and Janiinea, Br, 
Monoptigma, Gray. Amoura, Moller. 

C. elegantissima. Pi. Vlll., fig, 13. 

Shell slender, elongated, many-whMed ; whirls plaited ; apex sinistra! ; 
aperture simple ; ovate; peristome incomplete ; opercdum horny, suh-spiral. 

Animal^ head very short, furnished with a long, retractile proboscis ; ten- 
tacles, triangular ; eyes immersed at the inner angles of the tentacles ; foot 
truncated in front, with a distinct mentum. 

Distr.f Brit. (4 sp.), Norway, Medit. Probably world-wide, Eange from 
low water to 90 fms. 

lossil, 180 sp. Permian — . Brit., Prance, &c. 

The “ melanise” of the secondary rocks arc provisionally referred to this 
genus. Those of the palaeozoic strata to loxonema. 

Suh-genm, BulimeUa, Porbes. E. sdllae, ScaccM. 4 Brit. sp. Shell 
smooth and polished ; columella simple ; apex sinistraL 

Eulima, Eisso, 1826. 

I!tym,y eulmidi ravenous hunger. pasithea, Lea. 

Tyye, E. polita. PI. VIII., fig. 14. 

Shell small, white, and polished; slender, elongated, with numerous level 
whirls; ohscurely marked on one side hy a series of periodic mouths, which 
form prominent ribs interaady; apex acute; aperture oval, pointed almve; 
outer lip thickened internally ; inner lip refiected over the pillar. Operculum 
horny, sub-spiral. 

Anmal, tentacles subulate, close, with the eyes immersed at their poste- 
rior bases ; proboscis long, retractile ; foot truncated in front, mentum bi- 
iobed ; operc. lobe winged on each side ; brairchial plume single ; mantle with 
a rudimentary siphonal fold. 

The eulimse creep with the foot much in advance of the head, which is 
xisually concealed within the aperture, the tentacles only protruding. (Forbes.) 

Distt,, 15 sp. Brit,, Medit., India, Australia, Pacific. In 5 — 90 fms. 
water. 

losdlf 40 sp. Carh, . Brit., Ei’anee, &e. 

Suh-yenus, Mso^ Eissb {=»Boneliia, Besh.). N. terebellatus, Lam. sp. 
Axis perforated. 

.Fomlf 3 sp. Eocene*^. -Paris. Distr., 5 sp. China, W. America 
(Cuming). 

^ '/ SmiWA, Fleming. 

Fx., S. astericola. Pi. VIIT 1 5. (Syn. stylifer, Brod.) 
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Shelly hyaline, globular or subulate, apex tapering, styliform, nucleus 
siaistral. 

Animal mth slender, cylindrical tentacles, and small sessile eyes at tkeii 
outer bases ; mantle thick, reflected over the last whirls of the shell ; foot 
large, with a frontal lobe. Branchial plume single. Attached to the spines 
of sea-urchins, or immersed in living star fishes and corals. 

2>istr.j 6 sp. W. Indies, Brit., Philippines, G-allapagos. 

Loxonema, Phillips. 

£tpn,^ Imros, oblique, and thread j in allusion to the striated sur- 
face of many species. 

SMI elongated, many-whiiied ; aperture simple, attenuated above, effused 
below, with a sigmoidal edge to the outer lip, 

F&sdl, 75 sp. L. siluriaii— Trias. N. America, Europe. 

MACltOCHEILUS, Phillips. 

Ei^m.f macrosj long, and cMloSy lip. 

Shell, thick, ventricose, buceinoid j aperture simple, effuse below ; outer 
lip thin, inner lip wanting, columella callous, slightly tortuous, 

Tijjie, M, arculatus, Schlothcim sp. Bevonian. Bifel. 

Eoml, 12*sp. Devonian — Carboniferous. Brit,* Belgium. 

FAMILY III. Ceeithiae^. Cerites. 

SMI spiral, elongated, many-whirled, fr’equently varicose \ aperture chan- 
nelled in firont, with a less distinct posterior canal ; lip generally expanded 
in the adult ; operculum homy and spiral. 

Animal a short muzzle, not retractile; tentacles distant, slender; 
eyes on short pedicels, connate with the tentacles ; mantle-margin with a 
rudimentary siphonal fold; tongue armed with a single series of median 
teeth, and three laterals or uncini ; marine, estuary, or fr’esh-water. 

CEiirTHixJM (Adams.). Bruguiere. 

Btijn., ceratlm, a small horn. 

Tpie,, C. nodulosum. Pi. VIII., fig. 16. ■. 

Shell turreted, many-whirled, with indistinct varices; aperture small, 
with a tortuous canal in firont; outer lip expanded; inner lip thickened. 
Operculum horny, paucispiral. PI. YIIL, fig. 16*. 

JDktr,, above 100 sp. World- wide, the typical species tropical Korway, 
Brii, Medit.* W. Indies, India, Australia, Chins, Pacific, Gailapagos. 

460sp. Trias—, Brii, Prance, .B, States, .to 

Sub-gemm, Mmodam, Sw. C. veytagus, Garial long, bent abruptly 
operc., sub-spirai, 

SUtmm, Leach, C, reticulatmn, PI -VIII,,. fig, 17, Small northern 
species, ranging from low- water to 80 fathoms. 
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Triphom, Deshayes. C. perversnm, PL VIII., fig, IS. 30 sp. Norway 
“•Australia. Fossil. Eocene — . Brit., Prance. SLell sinistrai ; anteriox* 
aud posterior canals tubular. TLe tim'd canal is only accidentally present, 
forming part of a vark. 

CerUhiojpsis, Porbes. C. tuberculaxe, Brit. Shell Ike hiiimm : proboscis 
retractile j operculum pointed, nucleus apical Kange 4—40 tins. 

PoTAMiDES, Brongniart. Presh-watcr Cerites. 

Fipm.j poUmos, a rivex', and ddos, species. 

Type., P. laniarckii, Brong, Cent, tubcreulatmn, Brard.) 

Ex., P. mistus. PI. VIII., fig. 19. 

Byn., tympanotomus, Klein, C. fuscatum, Africa, PireneUa, Kisso, C. 
manimillatum, PL VIIL, fig. 22, 

^ Bksll like cerithiuin, but without mrices, in the Tery 

M numerous typical fossil species ; epidermis thick, olive- 

brown j operculum orbicular, many-wMrled. 
f Disir,, old world only ? Africa, India. In the mud 

of the Indus they are mixed with sp, of ampullaria, 
venus, ptirpm-a, YulseUa, &c. (Major W, E. Baker.) 

F fe^ClE J r Fossil (sp. included with cerithiujja) Eocene — 

fig. 24. Aperture rounded: lip expanded, fattened. 
Inhabit salt-marshes, mangrove swamps, and the mouths 
rivers ; they are so commonly out of the water as to 
have been taken for land-shells. Mr. Adams noticed 
them in the fresh-waters of the interior of Borneo, 
Fig. 78 CeritMdea * ^n pontederia and sedges ; they often suspend 

themselves by glutinous threads, fig. 78, 

Eistr. India, Ceylon, Singapore, Borneo, Philipiunes, Poi't Essington. 

Terehmlia, Sw, Cerith, Telescopium, PL VIIL, fig. 21. 

Shell pyramidal ; columella with a prominent fold, more or less continuous 
tovvTsrds the apex ; and a second, less distinct, on the basal front of the whirls 
(as in nermcea, fig. 79). India, N. Australia. 

T. telescopium is so abundant near Caleutt-a, as to be used for burning 
into lime ^ great heaps of it are first exposed to the sun, to kill the animals. 
They have been brought alive to England (Benson). 

Fyrazus, Hontf. Cent, palustre, PL VIII., fig, 20. 

Shell with numerous indistinct varices; canal straight, often tubular; 
outer lip expanded. India, N. Australia. 

Cerith radulum and gramilatum of the "W, African rivers appi'cach very 
nearly the potamides, but they have numerous varices. 

.* 'C. ohtusa, Lam, sp, copied from Adams, 
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Lmnpania, Gray (batiUaria, Cantor). Cerith, zonale. PL VIII., fig. 28. 

Shell without varices, canal straight. Chusan. 

The fossil potamides decussatus, Brag., of the Pai’is basin, resembles this 
section, and retains its spiral red bands. 

Neeinjsa, Defrance. ^ 

nereis, a sea-nymph. ^,1 

&*., N. trachea. Pig. 79. 

Shell elongated, many- whirled, nearly cylindrical ,* ai)erture 
channeRed in front: interior with continuous ridges on the co- 
Imneila and whirls. 

Fossil, 150 sp. Inf. oolite — U. chalk. Brit., Prance, Ger- 
many, Spain, and Portugal, They are most abundant, and attain 
the largest size to the south ; and usualiy occur in calcarious 
strata, associated with shadow-water shells. (Sharpe.) 

Suh^genera. I. Flerincea. Folds simx>le; 2 — 8 on the co 
Inmeda; 1—2 on the outer wall; columcha solid, or perforated. 

Above 50 sp. 

NerineUa (Shai*pe), columella solid; folds simple; co- 
InmeUar, 0—1 ; outer wall 1. 

3. TrocJialla (Sharpe), columella perforated, with one fold ; 
outer wad simple, or thickened, or with one fold ; folds simple. 

4. Ftgffmaiis (Sharpe), columella solid or perforated, usually 

with 3 folds; outer wall with 1 — 8 folds, some of them com- 
plicated in form. Pig, 

? Pastigiella, Eeeve. 

Tgpe., P. carinata, Eeeve, 

Shell like turriteHa ; aperture with a short canal in front (Mus., Cumin t:, 
Apohehais, Aldrovandus. 

Efi/m., aporrhais (Aristotle) ** spout-shell’* from aporrheo, to fiow away. 

Sgn,, chenopus l^hiiippi. 

Tgpe, A. xjcs-peleeani. Pi. IV., fig, 7, and fig. 80. 

Shell with an elongated sp^ire ; whirls numerous, tuberculated ; aperture 
naiirow, with a short canal in front ; outer lip of the adult expanded and lobed 
or digitated ; opera, pointed, lamellar. 

Anmal with a short broad muzzle ; tentacles cylindrical, bearing the eyes 
on prominences near their bases, outside ; foot short, angialar in front ; 


* Fig. 70, traeliea, Besl., partly; ground down to stew the form of tfie 

interior, Bath oolite, Eanville. Commmieated by 'John Morris, Esq. 
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braneliial pliime single, iongj lingual ribbon linear; teeth single, liaokeS, 
denticulated ; nneini 8, the first transverse, 2 and 8 claw-sbaped. 


Fig. so.« 

Distr,^ 3 sp. Labrador, Norway, Brit,, Medit. W. Africa. Eange, — 
100 fms. 

Fossil ; see Pferoceras cmd Fosielkria ; above 200 species, ranging from 
the lias to the chalk, probably belong to this genus, or to genera not yet 
constituted; ' " 

Struthioxaeia, Lam. 

Etpn,^ simtJiiOf an ostrich (-foot), from the form of its aperture. 

2)/pe, S. straminea, PL IT,, fig. 6, 

S/iell turreted ; whirls angular ; aperture truncated in front ; columella 
very oblique ; outer lip prominent in the middle, rciieeted and thickened in 
the adult ; inner lip callous,, expanded ; operculum claw-shaped, curved in- 
wards, with a projection from the outer, concave edge. 

Jnimal with an elongated muzzle? tentacles cylindneal; eye-pcdiceis 
short, adnate with the tentacles, externally ; foot brodffi and short. (Kiener.) 

Pistr.f 5 sp, Australia and New Zealand ; where alone it occiu’s sub- 
fossil. 

FAMILY IV. MELAlVIADiE, 

Skell spiral, turreted j with a thick, dark epidermis; aperture often 
channelled, or notched in front ; outer lip acute ; operculum horny, spiral. 
The sx)ire is often extensively eroded by the acidity of the water in which the 
animals live. 

Anmal with a broad non-retractile muzzle ; tentacles distant, subulate ; 
eyes on short stalks, united to the outer sides of the tentacles ; foot broad aiul 
short, angidated in front; mantle-margin fringed; tongue long and Ihmr, 
with a median and 3 lateral series of hooked multi-cus|>id teeth. Oftem 
vivipai'ous. Inhabiting freshAvater lalres and rivers throughout the warmer 
parts of the world. Only, fossil in Britain. 

^ Fig. SCf. Aporrhais pes-peleeaiu, L*> from a drawing by Joshua Alder, Esq., n 
the “ British Mojlu^ca.*^. ■ ■ . ■ 
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MelakxAj Lam. 

) Etifm,, Melania^ blackness (from melm). 

\ T^pe, M. amariila. PL VIII., fig. 25. 

Syji. Thlara, Megeiie. Pyrgula, Crist. 

' Shell tiirretecl, apex acute (unless eroded) j whirls ornamented with stria- 

^ or spines 5 aperture oval, pointed above; outer lip sbaip, sinuous ; operculum 

subspiral. FL VIII., fi.g. 25''»', 

Distr.^ 160 sp, S. Europe, India, Philippines, Pacific Islands. Eistinet 
groups in the southern states of N. America. 

Fosdl, 25 sp. Eocene—. Eui'ope {y, chemmtzm)^ 

Sub-genera, ITelanatria, Bowdich. M. fluminea* PL VIII., fig, 26. 
Aperture somewhat produced in front; operculum with rather numerous 
whirls. This section includes some of the largest sp. of the genus, and is well 
: ^ typified hy the fossil, hi. Sowerhii (cerit. meianoides, Shy.) of the Woolwich 

I sands. Old World, India, Philii)pines. 

i Vthex^ Oken, V. fuscatus, PL VIII., fig. 29. V. auritus. W. Africa. 

I Whirls spirally ridged, or mm-icated ; aperture broadly channelled in front, 

i Ceripha^ia, Sw., C. sulcata. iSi . America. Aperture like vibex ; slightly 

notched near the suture. 

1 HemkhiuSi Sw., 'H. lineolatus. W, Indies. Aperture channelled in 

: IlelafusuSj^Yi. (lo. Lea. Glottella, Gray.) M. fiuviatilis. PL VIIL, 

] fig. 27. IL States. Aperture produced into a spout in front, 

j MelMomat Anthony (not Sw.) M, altOis. Shell like anculotus ; with a 

: deep slit at the sutiu*e. U. States. 

j Jneiilotus, Say. A. prmmorsus. PL VIII,, fig. 28. Shell giobtdar ; 

,1 spire very short ; outer lip produced, IJ. States, 

^ Ammcola^ Anthony, A. isogona. PL IX., fig. 23. G. States, 

i FaGliystmmiiQreLj. M. margiaata, Eocene. Paris. Peristome thick- 

I ene<I externally, aH round. 

; <pahis^ a mtarsh, and domaSt home, 

15 ; Sg7i,, taualia, Gray. Hemimitra, Sw. . 

^ Typet P. aciilcatus, Gm. sp. PL IX., fig. 34. 

Shell, turbinated, smooth or murieated; with wavy stains heneath the 
olive epidennis ; spire small, usually eroded ; operc, horny, lamellar, nucleus 
exteruid, Animeil like melania ; mantle-margin fringed (Eydoux). 

Ewfr., 10 sp. Ceylon (Himalaya ?} in the mountma-streams, soinetimf->; 

! at an elevation of 6,000 feet. The Himalayan sx>. {mehnia cordea, Gra}\ 

j ' * TM$ 'U a good section of meiania^ but Hfr Gray^s type does not well represent it, 

i ' being more like a pireim in the form of its aperture. ■■ ‘ ' 


i 
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limmlira retusa^ Sw.> and several otliers), referred to tliis genus^ have a 
concentric operculum, like paludma, 

Melanopsis, Lam. 

Types^ M. buccinoides, M. costata, PI. YIII,, %. SO. 

Shell; body-whirl elongated; spire short and pointed; aperture distinctly 
notched in front; inner lip callous; operculum sub-spiral. 

Distr., 20 sp. Spain, Asia Minor, New Zealand. 

Fossil, 2o sp. Eocene — . Europe. 

Suh-genm, Firem, Lam. (faunus, Month) P. atra. PL YIII., tig. 31. 
Spire elongated, many whirled; outer lip of the adult produced, 

Dislr., 4 sp. ? S. Africa, Madagascar, Ceylon, PhQippines. 

FAMILY V. Tueriteilidji. 

Shell tubular, or spiral ; upper part partitioned off ; aperture simple ; 
operculum homy, many-wMrled. 

Animal with a short imzzk ; eyes immersed, at the outer bases of the 
tentacles ; mantle-margin Mnged ; foot very short ; branchial plume single ; 
tongue armed. 

TuRBiTf:LLA, Lam. 

Btym., diminutive of turns, a tower. 

Syn., tcrehcllum, torciila, zaria and cglisia, Cray. 

Type, T. imbricata. PL IX., fig. 1. 

Shell elongated, many-whiried, spirally striated ; apertui’C rounded, mar- 
gin tMn ; operculum horay, many-whirled ; with a fimbriated margin. 

Animal with long, subulate tentacles; eyes slightly prominent; foot 
truncated in front, rounded behind, grooved beneath ; branchial plume very 
long; lingual rihhon minute ; median teeth hooked, denticulated; unciiii 3, 
serrulated. Carnivorous ? 

Dzstr., 50 sp. World-wide. Ranging from the I^aminarian Zone to 100 
fms. W. Indies, U. States, Brit. (1 sp.), Iceland, Mcdit., W. Africa, China, 
Australia, W. America. 

Fossil, 170 sp., Neocomian — . Brit. &c., S. America, Australia. 

Sul-genera. Froio^ Befi;*., P. cathedi'alis, PL IX., fig. 3, aperture trun- 
cated helow, 

Mesalia, G-ray, M. sulcata (var.) PL IX., fig. 2. Greenland— S. Africa. 

Fossil, Eocene. Brit, France. 

? Acms, Loven. 

Ffyn,, A, without, Udsy a projection, 

Syn., alvania, Leach (not Risso). 

Tyye.A., perforatus, Mont, PI. IX., fig. 4. 

minute, like turritella; spn-ally striated ; aperture oval; outer lip 
prominent ; axis slightly rimate ; dperculate. 
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Aniual witli a long retractile proboscis ; teatacles dose together, slender, 
inflated at the tips ; eyes immeraed at the bases of the tentacles j operc. lobe 
ample, unsymrnetrieal ; foot truncated in front. Ranges to 80 fathoms water. 
3 Brit. sp. Norway. 

Jfomit P sp., Miocene—. Brit (Crag). 

C.ECUM, Pieming. 

Sfd,, cornicnlina, Miiaster. Broclms, Broun. Odontidium, Phil. 

Tyi)e, C. trachea, Pi. IX, fig. 5. Young sp., fig. 6. 

Bhell at flrst discoidal, becoming decollated when adult ; tubular, cylindri- 
cal, arched j apcrtmu round, entue ; apex closed by a mammillated septum. 
Opcrc, horny, niany-whirled. Lingual teeth, 0 ; uueini, 2, the inner broad 
and serrulated. 

Dktr,^ Brit., 2 sp., 10 fathoms. Medit. 

^omif 4 sp. Eocene—. Brit., Castelarq^uato. 

Veemetos, Adanson. Worm-shell, 
siphonium, Gray. Serpuloides, Sassi. 

Ty;yes^ V. iumbncalis, PL IX., fig. 7. 

Shell tubular, attached j sometimes, regnlaily spiral when young ; always 
irregular in its adult growth ; tube repeatedly partitioned off; apei-ture round ; 
operc. circular, concave externally. 

Dlsir,^ Portugal, Medit., Africa, India. 

IFosdl, 12 sp. Neocomian — . Brit., IVauce, &c. 

? Bwb^yenns. Sptroglyplms, Baud. S. spirorbis Billw. sp,, irregularly 
tubular ; attached to other shells, and half biuied in a furrow which it makes 
as it grows. Perliaps an annelide ? 

SnuauAKiA, Briig. 

Miym.j sill qua, a pod. 

Type, S. anguina, PL IX., fig. 8. 

Shell tubular; spiral at first. Irregular afterwards; tube with a continuous 
longitudinal slit. 

Bkir,, 7 sp. Bledit., N, Australia. ' Pound in sponges. 

10 sp. Eocene— . .Prance, 

ScALAUTA, Lam. ' ’Weutle-trap, 

Etym,.^ mdarki like a ladder. Type, S. pretiosa^ FI IX,, fig. .9 T. 
sealaris, L.) ' ■ ' , 

Bhdi, mostly pure w'Mte- and lustrous ;:-,tuiTeted;. luaiy-wMrkd ; .whirls 
round,. sometimes separate, ornameuted with numerous transverse -ribs ; aper- 
ture round j peristome coutiuuous. Operc. homy, 'few- whirled. , 

Amml with a retractile proboscis-Hke mouth ; tentacles close together, 
long and pointed, with the eyes near their outer bases; mantle-ma%iis simple, 


lU 


MAjSTTTAL of the mollusca. 


witli a rudimeEtary siplional fold j foot obtusely triaugiilai*, with a fold (tneu- 
turn) in front. Lingual dentition nearly as in hdla ; teetb 0 ; micmi nume- 
rous, simple; sexes distinct; predacious? Bange from low water to 80 
fathoms. The aiiimal exudes a' pimple fluid when molested. 

DisiK, nearly 100 sp. Mostly tropical. Greenland, Norway, Brit., 
Medit., W. Indies, China, Australia, Pacific, W. America. 

Fossil, nearly 100 sp. Coral-rag — . Brit., N. America, Cliilc, India. 

FAMILY VI. Lttorinid^. 

Shell spiral, turbinated or depressed, never pearly ; aperture rounded ; 
peristome entire ; operculum horny, pauci-spiral. 

Animal with a muzzle-shaped head, and eyes sessile at the outer bases of 
the tentacles ; tongue long, armed \rith a median series of broad, hooked teeth, 
and 3 oblong, hooked uncini. Branchial plume single. Foot with a linear 
duplication in front, and a groove along the sole. Mantle with a rudimentary 
siphonal canal ; operc. lobe appendaged. 

The species inhabit the sea, , , or brackish water, and are mostly litoral, feed- 
ing on algse. 

Litokina, Feriissac. Periwinlde. 

Etpn., litns, the sea-shore. 

Type, L. litorca, Pi. IX,, fig. 10. 

SMI turbinated, thick, pointed, few-whiiied ; aperture 
rounded, outer lip acute, columella rather flattened, imperforate, 
operculum pauci-spiral, fig. 81. Lingual teeth hooked and tri- 
lobed ; uncini hooked and dentated. 

Bistr., 40 sp. The periwinMes are found on the sea-shore, in 
all parts of the world. In the Baltic they live within the in- 
fluence of fresh-water, and frequently become distorted ; similar monstrosities 
ai’e found in the Norwich crag. 

The common sp. (X. lUorea) is oviparous ; it inhabits the iowc.st zones of 
sea-weed between tide-marks. An allied sp. (X. mdis) frequents a higher 
region, wdiere it is scarcely reached by the tide ; it is viviparous, and the 
young have a hard shell before their birth, in consequence of which the species 
is not eaten. The tongue of the periwinkle is two mches long; its foot is 
divided by a longitudinal line, and in walking the sides advance alternately. 
The periwinkle and trochus are the food of the thrush, in the Hebrides, during 
winter. 

Fossil, 10 sp ? Miocene-—., Brit,, &c. It is probable that a large projior- 
tioa'of the oolite and cretaceous sheUs referred to turbo, belong to tliis genus, 
and especially to the section iectmld. 

Sub-genera. Teotaria, Cuviejr, 1817 (“ Pagodella, Sw.) L. pagodus, 
BL IX>, fig. 11. Shell muricated-or granulated ; sometimes with an umbilical 
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W. Indies, Zanzibar, 


fi&snre. Opere. witli a broad, menibranous border. 

Padiic. 

ModithtS) Gray (and iiina, Gray) M. tectmn, Pi IX., Ilg.,13. Shell tro- 
clnfonii or naticoid j poreellanous ; colmneiia perforated ; inner lip worn or 
tootbed ; operc. horny, many-whiided. BUtr,, Philippines, W.. America. 

Fo&sanis (Adans.) Philippi. 3?. snlcatus, Pi. IX., fig. 12. Spi.^ pha- 
sianema, Wood. Shell perforated j inner Hp thin; operc. not spiral. Distr.^ 
hledit. FomJ; 3 sp. Miocene — . Biit., Medit. 

liisella. Gray. Lit., melanostorna, PI. IX., fig. 34. Shell trochiform, 
with a fiat or concave base ; whirls keeled ; aperture rhombic, dark or varie- 
gated, operc. pauci-spiral. Pistx*., N. Zealand'. 

Solatium, Lam. Stair-case sheU. 

Etpn,, solmimn^ a dial. 

architectoma, Bolten. Phiiippia, Gray. Helicocryptns, B’Orb ? 

Tp}e,, S. perspectiTOm, PL IX., fig. 15. 

Shell orbiculai’, depressed ; miibiiiciis wide and deep ; aperture rhombic ; 
peristome thin ; operculum homy, sub-spiral. 

The spiral edges of the whirls, seen in the umbilicus, have been fancifolly 
compared to a winding stair-case. 

Distr., 25 sp. Tropical seas, bledit., E. Africa, India, China, Japan, 
Australia, Pacific, "W, America, 

Fossil j 56 sp. Eocene—. Brit., &c. 26 other sp. (oolites — ehdk,) are 
provisiondly referred to this genus; the cretaceous sp. are menvits (v. 
trochus), 

Suli^gmem, Tomiia) Gray. T. eylindracea, operc. conical, 
multi-spinil, with projecting edges, fig. 82, Living, New Bc- 
land. Fossil^ Eocene. Brit. Paris. 

Omnlaj^lSi Desh. (altered to hifrouHa) S. hifrons, discoidal, 
the last whirl disengagetV. 6 sp. Eocene, Paris, Brit. 

f' Oi'lisy Lea. Diseoichd, whirls quadi'ate* Fossil^ Eocene, 

America, ' 

f Phobus, Monti ■ Carxier-shelL 

Eigm.f phoretis, a carrier. 

oniistiis. Humph., Xcnopliorus, Pischer. , 

FXeamples, P. conchy liophorus. Born. P. eornigatus. Pi. X., fig. 1. 

Shfill troebiform, concave beneath ; whirls fiat, wath foliaceous 
or stellated margins, to which shells, .stones, .are usually 
affixed ; aperture ver)’’ oblique, not pearly y ■outer Kp/thin, much 
produced above, receding far beneath. Operc. horny, .imbricated, j 
imeleus external (as in purjmm and paludomuSf) with the trans- 
verse scar seen througii it, fig. 83. (Mus. Cuming.) ■ 

, ^ * Operculum of S. pattdum, Lam. f, ftom Besliayes. 



'Fig. B2.* 



Fig, 83. 
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Animal mtlx an elongated {non-retractile ?) proboscis ; tentacles long and 
slender, witii sessile ejes at their outer bases i sides plain; ibot narrow, 
elongated behind. (Adams.) Belated to ^caUria ? 

Most of the phori attach foreign substances to tiic margins of their shells, 
as they grow; particular species affecting stones, whilst others prefer shells or 
corals. They are called “ mineralogists,” and '' conchologists,”^ by collectors ; 
P. Solaris and P. indicus are nearly or quite free from these disguises. Tliey 
are said to frequent rough bottoms, and to scramble over the ground, like the 
stromhs, rather than glide evenly. 

Distr.i 9 sp. W. Indies, India, Malacca, Philippines, China, W. America. 

Fossil^ 15 sp. Chalk ? — Eocene — Brit,, Prance. Shells extremely like 
the recent pJioms^ are met with even in the cax’b, limestone. 

Lacuna, Turton. 

lacuna, a dssnre. 

Type, L. pallidnla, PI. IX., fig. 16. Syn., medoria, Gray. 

Shell, turbinated, thin; aperture semi-lunar; columella flattened, with 
an umbilical fissure. Operc. pauci-spiral. 

Animal, operculigerotts lobe furnished with lateral wings and tentaeMar 
filaments. Teeth, 5 eusped; uncini 1, 2 dentated, 3 simple. Spawn 
vermiform, thick, semicircular. Eange, low-w'atcr — 50 fathoms. 

Ektr,, Northern shores, Norway, Brit., Spain. FouU, 1 sp. Glacial 
beds, Scotland. 

? Lixiopa, Bang. 

, litos, simple, o^e, aperture. 

<?, L. bombix. PI, IX., fig. 24, 

Shell minute, pointed ; aperture slightly notched in front; outer lip sim- 
ple, thin ; inner lip reflected. Operc. spiral. 

Eistr., Atlantic, Medii, on floating sea-weed, ^to which they adiiere by 
threads. Fossil, 1 sp. Miocene (Crag.). 

Bissoa, Premenville. 

Btym., named after Bisso,* a French zoologist. 

Type, B. labiosa, PL IX., fig. 17. Sijn., cingula, Plem. 

Shell minute, white or horny ; conical, pointed, many-whirled ; smooth, 
ribbed, or cancellated ; aperture rounded ; peristome entire, continuous ; outer 
lip slightly expanded and thickened. Operc, sub-spiral. 

The animal has long, slender tentacles, with eyes on small prominences 
near t}ieir outer bases; the foot is pointed behind ; the opercnligerous lobe 
has a wing-like process and a filament iyiirrui) on each side. Lingual teeth 
s&Lgle, sub-quadrate, hooked, dentated ; uncini S ; 1 dentated, 2, 3, ckw- 

* It is much to he regretted that some modem naturalists have tried to find out 
and bring into use the ohscure.gencraof Bisso, and the worthless fabrications of Mont- 
fort and liaflnesque, which had better have remained unknown. 
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shaped. They range from Iiigli- water to IDO fathoms, but abound most iu 
shallow water, near shore, on beds Qffucti& and zostera. 

Distr,^ about 70 sp. Universally distributed, but most abundant in the 
north temperate gone. N. America, W. Indies, ISfonvay, Brit., Mcdit., Cas- 
pian, India, &c, Mssoa parva adheres to sea-weeds, bj threads,, like litiopa 
(Gray). 

Fossil^ 100 sp. Permian — , Brit., France, &e. . 

Siih-ffetiera. Mssoina, Aperture channelled in front. Living and 

Fossil (10 sp. Bath oolite. — Brit.)— Lea? America. 

Mf/drobia, Hartm. (— Paludinelia, Loven. Paludeslrina, B^Orh.) SheU 
smooth ; foot rounded behind ; operc. lobe without filament. T^jpe^ litorina 
ulvce, Pi. IX., fig. 18. Fossil^ 10 sp. Wealden — . Brit., &c. 

Sijimra, Gray (Assimiiica, Leach). S. hepatica, Shell like Hydrobia; 
tentacles connate with the eye pedicels, which equal them in length. Teeth 
5 — 7 cusped; unoini 1, 3, dentated, 3 rounded. Dlsir.t brackish water. 
Brit., India. 

Ffetimiurtti Benson, N. deltcc. PI. IX., fig. 21. Aperture contracted; 
peristome entire. Opcrc. paiici-spiral. Fossil^ eocene. Isle of Wight. 

Jeffreysia^ Alder (==B,issoe]la, Gray, hIS.), J. diaphana. Shell aniimte, 
translucent. Operc. semilimar, imbricated, with a ]jrojeciion from the straight, 
inner side. (Pi. iX., fig. 19.) Head elongated,, deeply cleft, and produced 
into two tentacular processes; mouth armed with denticidated jaws, and a 
spinous tongue; tentacles linear, eyes far behind, prominent, only visible 
through the shell ; foot M-Iobed in front. 2 sp. Brit. On sea-weed, near 
low water (Alder), 

SiCENEA, Hemiiig. 

Flym.f named after Br. Skene of Aberdeen; a cotemporary of Linnmus, 

Syn,, delpiiinoidea, Brown. 

Type^ S. planorbis, PL IX., fig. 20, 

Shell minute orbicidar, dejjresscd, few-whirled ; peristome continuous, 
entire, round. Operc. pauci-spiral. Animal like rissoa, foot rounded behind. 
Found under stones at low- water, and amongst the roots of comllina ojjicU 
mlk. 

? sp. Northern seas. Norway, Brit. 

? TmiNCATELim, Bisso. . Looping-snaJL 

Type, T. truncaiula. PI. IX., fig. 25., ■ (Mus., Hanley;) ' - ^ ' 

Shell minute, cylindrical, truncated ; whirls striated transversely ; aper- 
ture oval, entire ; peristome continuous. Operculum sub-spiral I 

Animal with short., diverging triangular tentacles ; eyes centrally behind^ 
head bi-lobed ; foot short, rounded at each end (Forbes), 

Tim tximcatellic are found on stones and sea-w’^eeds between tide-marks, 
and sumve rnnny weeks out of the water (Lowe)., ' They' walli, by contracting 
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the space between their lips and foot, lOce the geometric caterpillars (Gray)* 
They are found semi-fossil, along with the human skeletons in the modern 
limestone of Guadaloupe. 

Bistr.i 15 sp. W. Indies, Brit,, Medii, Eio, Cape, Mauritius, Philippines, 
Australia, Pacific (Cuming). 

? Lithoglyphijs, Alegerle. 

L. fuscus, PL IX., %. 22. 

Shell naticoid, often eroded ; whirls few', smooth ; aperture large, entire ; 
peristome continuous, outer lip sharp, inner lip caHous^ umbilicus rimate-; 
epidermis olivaceousj operculum pauci-spiraL 

Distr,, sp. Europe, Oregon. 

EAMILYVIL Paludtnim. 

Shell conical or globular, with a thick, olive-green epidermis ; aperture 
rounded j peristome continuous, entire ; operculum horny or shelly, normally 
concentric. 

Animal with a broad muzzle y tentacles long and slender j eyes on short 
pedicels, outside the tentacles. Inhabiting fresh-waters in all parts of the 
world. 

Pax,udina, Lam. Kiver-snaiL 

Mym.^ palus (paludis) a marsh. Syn.^ vivipams, Gray, 

Type^ P. Listen, PL IX., fig. 26. (P. vivipara, fig. 61.) 

Shell turbinated, with round whirls ; aperture slightly angular behind j 
peristome continuous, entire; operc. horny, coneentrie. Animal with a long 
muzzle, and very short eye-pedieels; neck with a small lappet on the left side, 
and a larger on the right, folded to form a respiratory siphon ; gill comb-like, 
single ; tongue short ; teeth single, oval, slightly hooked and denticulated ; 
uncini 3, oblong, denticulated. The paludinse arc viviparous ; the shells of 
the young are ornamented with spiral rows of epidermal cirri. 

60 sp. Rivers and lakes throughout the N. hemisphere ; Black 
sea, Caspian. 

Boml, 50 sp. Weald — . Brit., &c. 

Suh-yenus. BitUnia (Prideaux), Gray. B. tcntaculata, PI. IX., fig. 27 . 
Shell small ; operc. shelly. Animal oviparous ; with only one neck-lappet, 
on the right side. The bithinim oviposit on stones and aquatic plants ; the 
female lays from 30 to 70 eggs in. a band of three rows, cleaning the surface 
as she proceeds ; the yonng are hatched in three or four weeks, and attain 
their full growth in the second year (Bouchard). 

Ahfullaria, Lam. Apple-snail, or idol-shell. 
ampulla^ a globular flask. 

Jhr.* A. giobosa, PL IX., %. 80. Syn., paehylabra, Sw- 

SMl globular, with a small spire, and a large ventricose body- whirl ; 
peristome t|4ckened and slightly reflected Operc. shelly. 
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Animal with a loog incurreat siphon, formed by the left neck-lappet ; 
left gill developed, but much smaller than the righf** j muzzle produced into 



two long tentacular processes ; tenta<des extremely elongated, slender. Inha- 
bits lakes and rivers throughout the warmer parts of the world, retiring deep 
into the mud in the dry season, and capable of surviving a drought, or removal 
from the water for many yeai’S. In the lake Mareotis, and at the mouth of 
the Indus, ampullarim me abundant, mixed with marine shells* 'Their eggs 
are large, inclosed in capsules, and aggregated in globular masses, 

DiMr., 50 sp. S, America, West Indies, Africa, India. 

Sub~genem. Fomus, Humph. A, ampullacea, Operc. homy. 

Marisa, Gray (ceratodes, Guilding). A. cornu-arietis. PI IX., fig. 31. 
Operc. horny. Shell discoidal. 

AsoUne^ H’Orb. A. piatae. Animal without a respfratory siphon j operc. 
sheUy. Bistr., S. America. 

LmmteSj Month A. bolteniaria, L., PL IX>, fig. 32. Shell reversed, 
nmbilicated, peristome tliiu; operc. homy. Bistr., W. Africa, Zanzibar, 

MelatlamvMy Sw. Paludina olivacea, Sby. . Shell reversed, imperforate ; 
peristome thin ; operc. homy, 

? Amphibola, Schumacher. 

S:yn,, amp^illacera, Quoy. Thallicera, Sw. 

* Tile ampullaria is said to have a piijmonie sac in addition to its gills (Gray, 
Owen), hut we have not xnet with specimens sufficiently w^'ell preserved to exhibit it. 

would he %'ery desirable to examine the amp. comu-arietis, in -which, probably, 
the gills are symmetrical, as in the cephalopods, 

t Pig. 84. Ampullaria canaliculala, Earn, {from B’Orb.) South America. The 
branchial siphon (#) is seen projecting from the left side ; o, operculum 




meM gioDuiar, witli an ime?en, battered, surface ; columella flssui’ed ; 
outer hp cbamielled near tbe suture ; operc. bornj^ sub-spii'al. Animal with- 
out tentacles ; eyes placed on round lobes; air-breathing; respiratory ca\ity 
closed, except a small valvular opening on the right side; a large gland oceu- 
pjes the position of the gill of paludina; sexes united (Quov) / hir. Gray 
places this genus amongst the true ^ulmowlfem, 

JAstr,, Z sp. Shores of New Zealand and the Pacific Islands. The living 
shells sometimes have serpulm attached to them (Cuming). They are eaten 
by the New Zealanders. 

Valvata, Muller. Valve-shell 
V. piscinalis, PI. IX., fig. 28. V. cristata, PL IX., fig. 29, 

Shell turbinated, or discoidal, umbiiicated ; whirls round or keeled ; aper- 
ture not modified by the last whirl ; peristome entire ; operc. horny inulti- 
spirai. . ‘ ^ : 

Animal with a produced muzzle ; tentacles long and slender, eyes at theii* 
outer bases ; foot M-lobed in front; branchial plume long, pectinated, pai-ti- 
ahy exserted on the right side, when the animal is walking. Lincrual teeth 


.%• SS. polita, auoy and Gaimard) New Ireland. 
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NeeitAj L. Nerite, 

Elpyi, Nerifes^ a sea-snail, from nereis, 

N. nstiilata, PI. IX., fig. 35. 

Shell thick, smooth or spiraU j grooved ^ epidermis horny ; outer lip 
thickenetl and sometimes denticidated within ; eolumeila broad jTX 
and fiat, with its iimer edge straight and toothed; opere. f^{j\ 
shelly, fig. 86 . > — j j 

Distr., 116 sp. Nearly all warn seas. W. Indies, Red 
Sea, Zanzibar, Philippines, Australia, Pacific, W, America, 

(Cimiiiig). Fig. 86.*^ 

Fossil, 60 sp. Lias — .• Brit, &c. The pahnozoic nerites are referred by 
D’Orhigny to turbo, naiica, &c. N. haliotis is a ^ileopsis. 

Siih~g&iera. Nentoma, Morris, 1849. N. sinnosa. Shy. Portland stone, 
Swindon, (Mus., Lowe). Shell ventricose, thick; [apex eroded; aperture 
with a notch in the middle of the outer lip. Casts of this shell are common, 
and exhibit the condition of the interior characteristic of all tlie nerites ; it 
was probably fresh-water. 

Nerito^sis, Grateloup. N. radnla, PL Till,, fig, 9. Shell like neyiia ; 
inner li^s with a single notch in the centre. 

Dislr.,ls]}. Pacific. Fossil, 20 bik Trias ? Brit,, France, . &e. 

FelMeSi Month N. perversa, Gm. PL IX., fig. 36. Inner Hp very 
thick and callous ; outer lip prolonged beliind, and partially enveloping the 
apire. , , , ' , 

PiLEOLXJS, (Cookson) J. Sowerby. 

Etgm., pileohs, a little cap. 

2}/pe, P. plieatus, PL IX., fig, 37, 38, 

Shell limpet-like above, with a sub-centra! apex ; concave beneath, with a 
small semi-lunar aperture, and a coluinellar disk, surronnded by a broad con- 
tinuous peristome. 

Distr., marine ; only known as fossils of the Bath oolite, Ancliife, and 
Minchiiihampton, 3 sp. P. neritoides is a neritina. 

Neeitina, Lam. Fresh-water nerite, 

Emmples, N. zehra, PL IX„ fig. 39. N. erepidularia, PL IX., fig, 40. 

Mell rather thick at the aperture, hut extensively absorbed inside; outer 
lip acute; inner straight denticulated; opere, shelly,. with a flexible border; 
slightly toothed on its straight edge. 

Animal like nerita; lingual teeth median, minule; laterals 3, 1 large, 
sub-tiiangular, 2, 3, miirate; uncini about 60, first very large, hooked, denti- 
culated ; the rest equal, narrow, hooked, denticulated. 

The ncrltinm are small globular shells, ornamented with a gi*eat variety 
of black or purple bands and spots, covered with a polished horny epidermis 

* 'P%. 80. Opereuium of N. pelomnta. W. Indies, 
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They are mostly confined to the teh waters of warm regions. One sp. (N. 
flnv-iatilis) is found in Brit, rivers, and in the brackish water of the Baltic, 
Another extends its range into the bracldsh waters of the N. American rivers. 
And the West Indian N. mridis and are fonnd in the sea. 

K ere^iduUna has a eontimions peristome, and approaches mmcella in 
form ; it is found in the brackish waters of India. N. corona CMadagasear) 
is ornamented with a series of long tubular sx}ines. 

76 sp. W, Indies, Norway, Brit., Black Sea, Cas]>ian, India, 
Philippmes, Pacific, W. America. 

Wmsll, 20 sp. Eocene—. Brit., France. &c. 

m 

Navicella, Lam, 

Mtyan.y namcella, a small boat. N. porcellana. PL IX.., fig. 41, 

Shell oblong, smooth, limpet-like; mth a posterior, suh-mai*ginal apex ; 
aperture as large as the shell, with a small columeUar shelf, and elongated 
lateral muscular scars operculum very small, shelly. 

Bistr., 18 sp. India, Mauritius, Moluccas, Australia, Pacific. 

FAMILY IX., Tuebinidaj. 

Shell spiral turbinated or pyramidal, nacreous inside ; operculum calca- 
rious and pauci -spiral, or homy and multi-spiral. 

Aiiimal with a short muzzle; eyes pedunculated at the outer bases of the 
long and slender tentacles ; head and sides ornamented with fringed lobes and 
tentacular filaments {eirri ) ; brancMal plume single ; lingual ribbon long and 
linear, chiefly contained in the visceral cavity ; median teeth broad ; laterals 
5, denticulated; uncini very numerous (sometimes nearly 100), slender, with 
hooked points (Fig. 15, A.). 

Marine, feeding on sea-weeds {algm\ 

The shells of nearly all the turbinidm are brilliantly peariy, when the 
epidermis and outer layer of shell are removed ; many of them are used in this 
state for ornamental purposes. 

Tuebo, L. Top-shell. 
iurho^ a whipping-top, 

batBlus, marmorostoma,, caliopoma, &c. (Gray). 

T^pe, T, marmoratus. PL X., fig, 2. 

’ .Shell turbinated, solid; whirls convex, often grooved or tuberculated ; 
aperture large, rounded, slightly produced in front ; opercuhua shelly and 
solid, ealious outside, and smooth, or variously grooved and manimillatcd, 
internally horny and pauei-spiral. In T, mrmMieue the exterior of the oper- 
culum is botryoidal, like some of the tufaceous ' deposits of petrifying wells. 

Animd with pectinated head-lohes. 
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Teochus, Ii. 

irochm^ a hoop. 

Spi,f cardinalia^ togula, and iivoua, Gray. Infnndibdum, Montf. 
rostoma, Sw, Trochiseus, Shy. Modlca, Sw. 

T. iiEotiw. FL X.* %. 5. • Ti sd^jpliians. ; F%. 87.^ 

* Fig* S7. Trwhus ^Mf^phinm^ L,t Fegweli Bay, Kmt, 


Distr., 60 sp. Tropical seas, W. Indies, Medit., Cape, India, China, 
Australia, New Xleaiand, Pacific, Pern. 

Fossil, 360 sp. (including litorina) L. Silurian — . Universal. 

Phasianella, Lam. Pheasant-shell, 
eutropia (Hiimphr,) Cray. Tricoiea, Risso. 

P. australis. PL X., fig. 3. 

Shell elongated, polished, richly coloured ; whirls, convex ; aperture oval, 
not pearly; inner lip callous, outer tliin; operc. shelly, callous outside, snb- 
spiral inside. 

Anhiial with long ciliated tentacles ; head-lobes pectinated, wanting in the 
minute sp. ; neck-iohes fringed; sides ornamented with 3 cirri; branchial 
plume long, partly free ; foot rounded in front, pointed behind ; its sides 
moved alternately in waOdng ; lingual teeth even-edged ; laterals 5, hooked, 
denticulated ; imcini about 70, gradually diminishing outwai-ds, hooked and 
denticulated. 

Bistf,, 25 sp. Australia, large sp. India, Philippines ; small sp. Medit., 
Brit., W. Indies, very small sp. 

Fossil, 70 sp. Devonian ? — . Europe, 

The similarity of the existing Australian fauna, to that of the European 
oolites, strengthens the probability that some, at least, of these fossil shells, 
are rightly referred to PhasiancUa. 

Impeeatoe, Montf. 

Type, I, iinperialis, PL 10, fig. 4, Syn., calcar. 

Shell trocMform, thick, with a fiat or concave base; whirls keeled or 
stellated ; apertni’c anguJated outside, brilliantly pearly ; operc. shelly. 

Distr,, 20 sp. ? S. Africa, India, Australia, New Zealand, 
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Shell pyramidal, witli nearly a flat base ; wMris numerous, flat, yariously 
striated ; aperture obliquej rbombic, pearly inside ; columena 
tydsted, slightly truneated ; outer lip tMn ; operculum horny, 
multi-spiral. Pig. 88 (T, pica). i / 

with 2 small or obsolete head-lobes between the 
tentades ; nech lappets large : sides ornamented with lobes, 
and 3 — 5 cirri ; gill very long, linear j lingual teeth 11, clcn- Fig. hh, 
tieulated; uncini— 90, diminishing outw'ards. 

Bistr., 150 sp. World-wide. Low-'wator to 15 fathoms ; the smaller 
species range nearly to 100 fathoms. 

Fossil, 360 sp. Devonian — . Europe, F. America, Chile. 

Stih-genem, Pyrmnis, Chemn., Tr. obeliscus, PI. X., fig. 6, columella 
contorted, forming a slight canal, 

Gibhtla, Leach. Tr. magus, Brit. Shell depressed, widely umbilicated ; 
whirls tumid. Head-lobes largely developed; lateral cirri 3. 

Margarita, Leach. Tr. helicinus. PL X., fig. 7. Shell thin ; cind 5 on 
each side. Distr., 17 sp. G-reenland, Brit., Palkland Islands. Near low- 
water, under stones and sea-W'ced. 

Blenchis, Humph. (— Canthiridus, hlontf.) E. iris. PL X., fig. 8. 
Smooth, thin, imperforate, with a prominent base. Australia, N. iSealautl. 
F. iris scarcely differs in form from Tr. zizy 3 ')himis ; K haditis is like a 
pearly pliasianella ; and F, mrians (banldvia, Menlm) wmidd be called a 
chemuitsia, if fossilized, PL X., fig. 9. 

Botella, Lamarck. 

Eigm,, diminutive of roU, a wheel. (Syu., HcHcina, Gray 1) 

Type, R. vestiaria, PL X., fig. 10. 

lenticular, polished; sinre deimesscd; base callous; lingual teeth 
13 ; imcini numerous, suh-equal. 

JHstr., 10 sp. India, Philippines, China, New Zealand. 

hCoNOBONTA, Lam. 

Mtym., monos, one, and odo7is, (odontos) a tooth. 

Syn,, lahio, Oken. Clanctilus, Slontf. Otavla, Bisso. 

Types, M. labeo, PL X., fig. 11. XL pliaraonis. PI. X., fig. 12. 

Shell, turbinated, few-wliirled ; whirls spirally grooved and granulated ; 
lip thickened internally, and grooved; columella toothed, more or less pro- 
minently and irregularly; opcrc." horny, many-w'hiiiod. 

Bistr., 10 sp ? ' W. Africa, Bed Sea, India, Australia, 

Fmsih (included with trochus) Devonian—. EifcL 

!' . / ;,i. ,i;.' ■ , - ' ■ DjEXJPSJNtTBA (Eoissy), Lam» 

diminutive of a dolphin. Cyclosioma, Gray !) 
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D. laciniata. PL X., fig. 13. (= T. delphirais, L.) 

Shell orbicular, depressed ; whirls few, angulatcd, rugose, or spiny ; aper- 
ture round, pearly ; peristome coiitiuuous ; umbilicus open j operculum horny, 
rnany-whirled. On reefs, at low- water. 

Animal without Iiead-Iobes : sides iobed and cirrated. 

Bistr., 20 sp. Bed Sea, India, Philippines, Cliina, Australia. 

Fossil, 30 sp, ? Trias ? — Miocene — . Europe. 

Snh~genera. Llolia, Gray. L. gervillii. PI. X., fig. 14, Aperture 
pearly, yith a rcguhu’, expanded border. Operc. multi-spiral, calearious. 
Disti\, C sp. Cape, India, Philippines, Australia, Fossil, Eocene — . Brit., 
France. 

Collonia, Gray, 1850. C. marginata. PL X., %. 16. Peristome sim- 
ple. Opcre. calearious, with a spiral rib on the outer side. Bisir., Africa. 
Fossil, Eocene — . Paris. 

Cyclostrema, Marry at. C. cancellata. Pi, X., fig. 15. Shell nearly dis- 
coidal, cancellated, not pearly ; aperture round, simple imibiiicus wide. 
Operc. spiral, calearious. Bistr., 12 sp. Cape, India, Philippines, Australia, 
Peni. In 5 — 17 Mboins. Serpularia, Rmmer, has the whirls smooth and 
dis-united. Eocene, Paris. 

Aj^eoubis, Searles Wood, 

Type, A. snb-carinatus. PL X., fig. 17. ' ' 

Shell minute, not nacreous, depressed, few- whirled, deeply umhilicated ; 
peristome entire, nearly coiitinuous, simiated in its Inner side, and slightly so 
cixtenially. Operc. shelly, multi- spiral. 

Bistr., W. Indies — China, Low-water to 60 fathoms. 

Fossil, 5 sp. Miocene — , Brit. , ' 

Euo:5r,PHALtJs, Sow^erby.; 

Ftyrn., en, ^vi(le, and omphalos, umbilicus. 

Syn., schkostoiua, Broun. Maclurea, Leseuer. Ophileta, Yanuxein, 
Platj'schisnra, McCoy. 

Type, E. pentagonalis. PL X., fig. 18, 

Shell depressed or diseoidai ; whirls angular or coronated ; apeidure poly- 
gonal ; uiiibilicviis very large. Operc. shelly, round, multi-spiral (Salter). 

Fossil, SO sp., L. siL— TriaS. N. America,' Emope, Aiistralia. 

Suh-yenus. Fhcmerotmv.s, J. Sby. 1840, E. eristatus, Phil. Curb, lime- 
stone. Brit. Shell diseoidai j wEirls separate; outer margin sometimes 
foliaceous. , 

STOMATEttM-,; 

Etym., dimiimtivo ot stoma, the aperture. ; ' • ' ' 

Type, S. imbricata, PL X., fig. 19,. 

Shell ear-shaped, regular ; spire amaE ; aperture oblong, very large and 

H 
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ub]ic|uc, nacreous ; lip thin, even-edged ; operc. circular, horny, multi-spira]. 
On reefs and under stones at low-water. 

Dh^tr.i 20 sp. Cape, India, IT. Australia, Cliiiia, Japan, Ibillippines. 

SnJj-(^e722is Gma, GvB>y, Spire minute, marginal ; no opcrculma, KJ 
sp. Bed Sea, India, Seychelles, Swan River, Philippines (Aduius). 

Broderipia, Gray. 

Ehjm.^ named in honour of W. J. Brodcrip, Esq., the distinguished con- 
ciiologist. 

Tf/ps, B. rosea. PL X., fig. 20. 

S/iell minute, limpet-shaped, with a posterior siih-marginal apex ; aper- 
ture oval, as large as the sliell, briljiantly nacreous. 

Eisi}'., B sp. Philippines; Grimwood’s Island, S. Seas (Cuming). 

EAMILY X. Haliottdjo. 

Shell spiral, car-shaped or trochiform ; aperture large, nacreous ; outer 
lip notched or perforated. No operculum. 

An.im.al with a short muzzle and subulate tentacles ; eyes on pedicels at 
the outer bases of the tentacles ; branchial plumes 2 ; mantle-nnmgin with a 
posterior (anal) fold or siphon, occupying the slit or perforation in the shell ; 
operc. lohe rudimentary; lingual dentition similar to trochua. 

In addition to the true haliotids, we have retained in this group such of 
tile trochi-forin shells as have a notched or perforat ed aperture, 

Haiiotis, L. Ear-slieH. 

Etijm.., lialloSi marine, and ous (otos) an ear. 

Type, H. tiiberculata, PI. X., fig. 21. 

Shell ear-shaped, with a small fiat spire ; aperture very wide, iridescent ; 
exterior striated, dull ; outer angle perforated hy a series of holes, those of the 
spire progressively closed. Muscular impresssion horse-shoe sbajied, t,hc left 
branch greatly dilated in front. In II. irieostctlih' (padolliis, Moiitf.) the 
shell is fuiTowed parallel with the line of perforations. 

Animal with fimbriated hcad-lohes ; side-lobes fimbriated and diTated ; 
foot very large, rounded. Lingual teeth; — median small; laterals single, 
beam-like ; uneiiii about 70, with denticulated books, the first 4 very large. 

The haliotis abounds on the shores of the Channel Islands, where it is- 
called the ormer, and is cooked after being well beaten to make it tender, 
(Hanley) ; it is also eaten in Japan. It is said to adhere very firmly to the 
rocks, with its large foot, like the limpet. The shell is much used for inlay- 
ing, and other ornamental pui'poses. 

Bistr., 7'5 sp. Brit., Canaries, Cape, India, China, Australia, New Zealand, 
Pacific, California. 

Fossil, 4 sp. Miocene-r. Malta, &c. 

Sub-genmt Betidobranchm, Ehrenberg, D. argus. Red Sea, Shell 


GASTEBOPOBA. 


147 


largo and thick, like haliotis, but entirely covered by the thick, hard, plaited 
niantie of the aiilrnal. 

Stoimatia (Helblin), Lamarck. 

Etym,, Svoma, the aperture. 

Ti/pe, S. lAiyinotis, PL X., iig. 22. . ■ 

Shell like lialiotis, but without perforations, their place being occupied by 
a simple furrow ; surface rugose, spirally ridged ; spire small, prominent 
aperture large, oblong, outer margin irregular. 

Distr., 12 sp. Java, Philippiues, Torres Straits, Pacific. Under stones 
at low water (Cuming). 

Fossil. M. B’Orbigny refers to this genus IS sp., ranging from the I. 

Silmdan to the chalk, hi, America, Eui'ope. 

ScissuBELLA, D'Orb. 

Etym., diminutive of scissus, slit. 

Type, S. crispata, PL X., fig. 23. Syn,, anatomns, Montf. 

Shell minute, thin, not pearly ; body-whirl large ; spire small ; surface 
striated 3 aperture rounded, with a slit in the margin of the outer lip, Oper- 
culate. 

mstr., 5 sp. Norway, Brit., Xledit. In 7 fathoms water off the Orkneys, 
and in deep water cast of the ^letlund Isles, 

Fossil, 4 sp. Miocene — , Brit., Sicily. 

Pleurotomakia, Defi-ance, 

Etym., pleura, side, and tome, notch. 

Type, P. anglica, PL X., fig. 24. 

Shell, trochiform, solid, few-whirled, 'vrtth the smface variously ornamented ; 
aperture sub-cpiadrate, with a deep slit in its outer margin. The part of the ♦ 
slit which has been progressively filled up, forms a band round the whirls. 

Fossil, 400 sp. Lower Silurian— chalk. N. America, Europe, Australia. 
Specimens from clay stvata retain their nacreous inner layers, those from the 
chalk and limestones have lost them, or they arc replaced by crystalline spar. 
Pleurotomarifo with %vavy bands of colour have been obtained in the carb. 
limestone of Lancashire. In this extensive group there arc some species 
which rival the living turbines in magnitude and solidity, whilst others are as 
frjiil as ianthina, 

Suh-yenns. Smlites, Conrad (— raphistoma. Hall.) E.y., S. angnlatus 
and stainineus. L. silurian, New York. Shell thin j whirls amrular, fiat 
above (tabulated), 8 sp. L. silmian— carb. Foly-immrur, JVOrb., is 
founded on ?. cnlenata, Koninek, in which the margins of the slit are wavy, 
convening it into a series of perforations.- - 


Ety?}t., named in hoiimm of Sir Roderick I, Murchison. 
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Shell elongated, many-Ts^teled ; whirls variously sculptured, and zoned 
like pleiirotomaria j aperture slightly channelled in front ; outer lip deeply 
notched. 

The murchisonise are characteristic fossils of the palinozoic rocks ; they have 
been compared to elongated pleurotomarias, or to cerithia with notched aper- 
tures ; the first suggestion is most probably correct. 

Fossil, 50 sp. E. Silurian— Permian. N. America, Ein*ope. 

Teochotoiua, Lyectt. 

Etym,, troeJms, and fo7ne, a notch. 

Syn., ditreinaria, D’Orb. 

Ty^e, T. conuloides. PI. X,, fig. 26. 

Shell trochiform, slightly concave beneath ; whirls flat, spirally striated, 
rounded at the outer angles ; lip with a single perforation near the margin. 

Fossil, 10 sp. Lias — Coral Eag. Brit., Prance, &c. 

? CiBRUS, Sow'crby. 

Etym,, cirrus, a curl. 

Tyiye, C. nodosus, Shy. Min. Con. 1. 141 and 219. 

sinistral, trochiform, base level j last wiiirl enlarging rather more 
rapidly, somewhat irregular. 

Fossil, 2 sp. Inf, oolite, Bath ooKte. Brit., Prance. 

This genus was foimded on a pleui’otoinaria, a ciiomphalus, and C. nodo.sus, 
(v. Min. Con.) It is stiH doubtful what species may be referred to it. 



Fig. 89.* 

Ianthina, Lam, Xiolet-snail. 

Mym., imthina, violet-coloiu’ed. 

Type, helix ianthina L, (I. fragibs, Lam.) PI. X., fig. 27. 

Shell tliin, translucent, trochiform j nucleus minute, styiiform, sinistral ; 
whirls few, rather ventricose;, axKjrtnre four-sided; columella tortuous ; lip 
thin, notched at the outer angle. Base of the shell deep violet, s|)ire nearly 
w'hlte. 

Animal large, muzzle-shaped, with a tentacle and eye -pedicel on 

* Fig. 89. Ianthina frsgilis, Lam. (from Qtuoy and Gaimard). Atlantic, a raft, 
h egg capsules, c gills, d tentacles and eye-stalks. 
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eacli side, but no eyes ; foot small, secreting a float composed of numerous 
oartilaginous air* vesicles, to the under surface of which the ovarian capsules 
are attached. Lingual ribbon, raebis unarmed; nncini numerous, simple 
{lika scakcria). Branchial plumes 2. Sexes separate. 

Dist‘}\, 6 sp. Atlantic, Coral sea. 

The iauthinre, or oceanic-snails, are gregarious in the open sea, ^vhe^e 
they are found in myriads, and are said to feed on the smaR blue actilepha: 
{■velella). They are frequently diifted to the southern and western British 
shores, especially when the wind continues long iroin the S.W. ; in Swansea, 
bay tlie aiiiinals have been found quite fresh. When handled they exude a 
violet fluid from bcncatli the margin of the mantle. In rough weather they 
are thlveii about and their floats broken, or detached, in which state they arc 
often met uitlu The capsules beneath the further end of the raft have been 
observed to he empty, at a time when those in the middle contained young 
with fully formed shells, and those near the animal were Ailed with eggs. 
They have no power of sinking and rising in the wnter. The raft, which is 
much too large to he withdi-awm into the shell, is an extreme modiiication of 
the operculum. 

FAMILY XI. FiSSUEELLIBiE, 

Shell conical, limpet- shaped ; apex recurved • nucleus spiral, often i\k- 
appearing in the course of grov^ih ; ' anterior margin notched, or apex perfo- 
rated ; xnusciilar impression Iiorse-shoe, shaped, open in front. 

' Auinial with a w'ell-deveioped head, a short' muzzle, subulate tentacles, 
and eyes on rudimentary pedicels at their outer bases ; sides ornamented with 
short cirri; braneliial plumes 3, symmetrical; anal siphon occupying the an- 
terior notch or perforated summit of the shell. Lingual dentition similar to 
trochus.'^' 

Fissueella, Lam. Xey-lioie limpet, 
diminutive a sHt. 

Tf/pey F. Listen. Bl. XI,, fig. 1. . ' 

Shell oval, conical, depressed with the ' apex in front of the centre and 
perforated ; siufoce radiated or cancellated ; muscular impression with the 
points incuiwed. 

In very yoimg shells the apex is entire and mib-spixal ; but as the perfo- 
ration increases in size it encroaches on the. summit and gradually removes 
it. The key-hole limpets are locomotive ; they chiefly inhabit the lamiuarian 
zone, but range downwards to 50 ims,. 

Dktr.j 130 sp. America, Brit., S. Africa; India, China, Aiistiulla. TJ, 
California — Cape Horn. 

* Fissnrella is the best gasteropod for comparison with the bivalves ; its large gills, 
phiced one on each side, and its symmetrical shell, - pierced with a median oriiice for 
the escape of the out-going branchial current, are unmlsta&eahle iiulicattoas of homo- 
logics with the lamelli* branch lata. See p, 48.', " \ , 
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Fossil, 25 sp. Carb. ? ooHtes—. Brit., Frauce. 

Sub-^ffenera. Fiqdllm, Gray. F. aperiiira, Born. ( -= liiaunil. 
Sliell smootli, surrounded by a sharp white edge; peribralioV Ij 
Dlstr., S. Africa. 

Fissnrelhdeea, B’Orb. F. Matula, Lam. (=“jiicgat.reiria, D’Orb 
cancellated ; covered by the mantle of the animal 8 sp. Cape, Ta*‘ 

{Macroscfdsm^a, Sw.) F. macroschisrna. PI. XI, %. 2. Ar.nl 
close to the posterior margin of the shell. The animal is so much Im*.. 
its shell, as to be compared to tlxe testacelie by lh\ Cuming. BisU* ' 
pines, Swan river. 

Luoapma, Gray. F. clegans, Gray (=apevta, Sby.). Shell whi 
eellated, margin crenidated; covered by the rellected mantle. 8 sp. Ca 

PUNCTURELLA, Lowe. 

Spi., cemoria, Leach. Biadora, Gray. 

Tppe, P. noachina. PL XI., fig, 3. 

Shell coriicfd, elevated, with the apex recurved ; perforation in fron 
apex, with a raised border internally ; smTace cancellated. 

Dkir., 2 sp. Greenland, Boreal America. N' .J-i- rn. 


GASTEROPODA. 


Sidi~gemis. llemiioma, Sw. Tgpe, E. octoradiata. (E. nigosa. PL XL, 
%s. 7, 8.) Slieli depressed ; anterior margin slightly eliannelled. 

Pailmophoulis, J^lainville. Duck’s-bill limpet. 

Etgni., parn/e, a sliiekL and p/wreics, a bearer. 

Tgpe, P. auslralis. PL XI., iig. 9. Sgu,, Sciitus, Slontf. 

;S'A6v 7 leiigilieiied-oblop.g, depressed; apex posterior; ii*out mnrgiii arebed, 
k^aserdar iiapnihsion Iiorse-sliou shaped, elongated. The sIk;!] is smootli and, 
aad periiiaiieiilly covered by the reliected borders of the majitlo. Tiic 
anima] is black, and vciy large compared with the shell; its sides are frirm-ed 
v;iih short cirri, and its eyes sessile ou the outer bases of thick teutacics ; it 
is found iu. shallow- water, and walks freely (Cuniing), 

DiMr., 10 sj). New Zealand, Australia, Philippines, Singapore, Red Sea, 
■■"Cope.' ■ ■ 

Fcmll, B sp. Eocene ? — . Paris basin. 

FAMILY XII. Calyptr^eit).®. Bonnet-limpets. 

Shdl limpet-like, with the apex more or less spiral ; interior simple, or 
dhided by a shelly-process, variously shaped, to which the adductor muscles 
are attached, 

Aiimal With a distinct head ; muzzle lengthened ; eyes on the external 
bases cf the tentacles ; braneiiial plimie single, Liiigiud teeth siiigle, mieini 3, 

The bonnet-limpets are found adlieriug to stones and shells ; most of them 
appear never to quit the spot on which they first settle, as the margins of 
their shells become adapted to th.e suiface beneath, whilst some wear au'ay 
the space beneath their foot, and others secrete a shelly base. Both their 
form ajid coloui' depend ou the situation in which they grow ; those found iu 
the cavities of dead sliclls arc iicarly fiat, or even concave above, oud colour- 
less. They arc [sresumed to feed on the sea-weed growing roiuid them, or on 
auimacuies ; a cah/pii’tea, which Professor Eorhes kept in a glass, ate a smali 
sea sing (f/okiodom) which xvas confined with it. Both cahjptmn and plh- 
opsls sometimes cover and hatch their spawn iu front of their foot (Alder and 
Clarke). 

IVlr. Gj*ay arrang(^s the bonnet-limpets iiexT after the vennetidm ; their 
lingua] dentition is like velntb-ia. 

Calyptilea, Lam. Cup-and-saucer limpet. 

Mf/ni., mhjpira^ a (lady’s) cap. 

Spi., liihcdapl'uis, Owen. 

Tppes, C. equesiris. PL XI., fig. 10. C. Dillwyiinii, %. LL 

Shell conh.al, ; limjjet-shaped ; apex posterior, , with a minute, spiral 
nucleus , margin ii’rcgular ; iuterior with a half-cup shaped process ou the 
po.stc.rior side, attached io the apex, and open in fr‘ont.' Siirlacu rugose or 
caacellated. 
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Jnhnal with a broad muzsih ; tentacles rather short ; lanceolate ; eyes on 
bulgings at the outer bases of the tentacles; mantle-margin simple, sides 
plain. Found under stones, between tide-marks, and in shallow water 
(Gimiing). 

JDislr., 50 sp. W. Indies, Honduras, Brit., Medit., Africa,, India, Philip- 
pines, China, Japan, New Zealand, GaUapagos, Chili, 

Fossil, BO sji. Garb? chalk — . Brit, France, &:c. 

Siib-genem. Onicibuhmi, Schuin. (Dispoifea, Say,, Cuiypeopsis, Less.) 
Ex. G. rudis, Pi. XI., hg. 12. Shell spinulose ; internal cup entire ; attached 
by one of its sides. Histr., W. America, Japan, W. Indies, Found on sliclls, 
^with its base worn, or smoothed by a slielly deposit (Gray). Between this 
section and the next there are several intermediate forms. 

Trockita, Schum. (Infandibulum, J. Sby., Galerus, Humph. Trocha- 
tella and Siphopatella, Lesson.) T. radians, PI. XT., figs. 13, 14, (=PateIlri 
trochoides, Dillw.) T. sinensis, Pi. XL, fig. 15. Shell circular, more or less 
distinctly spiral ; apex central; interior with a more or less complete sub- 
spiral partition. Histr., chiclly tropical, but ranges from Britain to New 
Zealand, T. prisca (McCoy) is found in the carb. iimcwstone in Ireland ; and 
several large species occur in the London clay and Paris basin. The recent 
0. sinensis — the China-man’s hat” of collectors — is found on the soiithcrn 
shores of England, and in the Mediterranean, in 5 — 10 fms. watca* (Forbes). 
Its lingual dentition is given by Loven median teeth liroad, hooked, den- 
ticulated ; imcini 3, the first hooked and serrated, 2, 3 claw-shaped, simpie, 
Ceepibula, Lam. 

Mpn., m'epid'iila, a small sandal. 

Type, C. fornicata, PL, XI., fig. 16. 8yn>, ci'j'pta. Humph. 

SMI oval, limpet-Hke ; with a posterior, obiifjue marginal apex; interior 
polished, with a shelly partition covering its posterior half. * 

The erepiduho resemble the fresli-watcr navieellm in ibrin; but the inter- 
nal ledge which mimics the columella of the nerife, is here the basis of the 
adductor muscles. 

They arc sedentary on stones and shells, in shallow water, and are some- 
times found adhering to one another in groups of many successive generations. 
Tlie specimens or species which live inside empty spiral shcll.s are very tlua, 
nearly flat, and colourless. 

Fisif., 40 sp. W. Indies, Honduras, Medit,, W. Africa^ Cape, India, 
Australia, W. America. 

Fossil, 14 sp. Eocene — , France, N. America, Patagonia, ' 

PiLEOFSis, Lam. Bonnet-limpet. 

Ftym,, pleas, a cap, and opsis, like, 
capulus, Montf Broechia, Broun . 

Type, P. hungaricus, PI. 'XI, %. I 7 . P. militaris, PL XL, fig, m 
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Shell conical ; apex posterior, spirally recurred ; apertm*e roiuuled ; nms- 
cuiar iiujnx'ssion liorse-slioe shaped. 

Afihnal with a fringed niaiitle-maipn ; lingual teeth like caXypima. 
iningaincus (the tlungariaii-boimet) is found on oysters, in 5 to 1 5 
fms. wafer; more rarely as deep as SO fms., and then very similL P. mili- 
taris is extremely like a irlntlm. 

7 sp. W. Indies, Korway, Brit., Hedit., India, Australia, Cali- 

idruia. 

Ihmil^ 20 sp. Lias — . Europe. 

Sjsj-'-fjtrdus. Aituiihiiia, Gray. A. tricarlnafa, PL XI., fig. 19. Slieil 
deprc.ised^ oblong ; apex posterior, not spiral, with three strong ribs diverging 
ii‘om it to llni anlcnor margin. 

^htitjeems, Com-nd (aerociilia, Phil.}. P. vetustus. Curb,, iimestoue, 
Brit. 

20 sp. Devonian — Trias. America, Europe. 

Hippoxi'x, Ddraiice. 

hippos^ a horse, and a liooL 
H. cornucopia, PI. XI., figs. 20, 21. 

SheH lliiek, oblicpiely conical, apex posterior; base shelly, nith a hoi'se- 
slioosluiped. impression, corresponding to that of the adductor rmisele. 

Dhhi\, 10 sp. TV. Indies. Persian Gulf, Philippines, Australia, Pacific, 
W. America. ' . ' 

I'lWif/, 10 sp, E. chalk — , Brit,^ FraneCs E*. America, 

Siib-pe^rm. ArmUhea^ Sebum- A. conica. Like hippouyx, but forming 
no shelly base ; surface of attaeiiment worn and marked "with a crescent- 
slmpf'd impres-sioii. Oftt?u occurs on living shells, such as tlie large tiwhiiies, 
and turbiiidh'c of the Eastern seas. 

, FAhIJLY XIIL PxTELLii),^. Limpots- 

Shdl conical, with ilic apex turned forwards ; muscular impression horse- 
shoe-shaped, (ipeii in front, 

Anmml with a distinct head, furnished with tentacles, bearing eyes at 
their outer bases; foot as large as the margin of the shcH; mantle plain or 
fringed.^ Peapiratory organ in the form of one or two hranchial plumes, 
lodged in a, c?ervical <tavity ; or of a series of lamellm surrounding the animal, 
bctwciHi Its foot and niautle. Mouth armed' with homy jaws, and a long 
ribboE-iikf^ tongue, furjiished witli nnmerous teeth, each consisting of a pel- 
lucid fjase, am! an opaque Iiookcd apex, ■ 

The epAoAimnehkta of Cuvier included thcclutoTxs and the limpets, 
and was characterised by the circuhir arrangement of the branchim. At a 
eompurafcively recent period it was ascertained that some of the patcUro 
had a cervical gill ; whilst the chitons, exhibited too many 
peculiarities to admit of being assoeiated so closely with them. Professor 

# 
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Forbes has very happily suggested that the eyclo-brauclnhte gill of patella is, 
ill reality, a single, long branchial pluine, originating on the left side of the 
neck, coiled backwards round the foot, and attached tlironghoui its length. 
This view is confirmed by the circumstance that the gill of the sea- weed 
limpets {mcellcd) does not form a complete circle, but ends without passing 
in front of the auimaTs head. 

Patelia, L. Bock limpet, 

Etyni,^ patella, a dish. Syn,, heleion, Montf. 

JSx., P. longicostata, Pi. XI., fig. 22. 

Shell oval, with a sub'Central apex ; surface smooth, or oniamented with 
radiating striae or ribs ; margin even or spiny ; interior smooth. 

Annual with a continuous series of branchial lamelhe ; luantlc-mjirgin 
hinged ; eyes sessile, externally, on the swollen bases of the tcutades j mouth 
notched below. Lingual teeth 6, of which 4 are central, and 2 iatei*al ; 
uncini'S, 

The tongue of the common British limpet (P. vuJgata) is rather longer 
than its shell ; it has 160 rows of teeth, with 12 teeili in each row, or i,920 
in all (Forbes.) The limpets live on rodey coasts, between tide-marks, and 
are consequently left diy twice every clay ; thc\- adhere very firmly, by at- 
mospheric pressiue (151bs per squai'e inch), and tire diifieulty of detficMug 
them is increased by the form of the shell. On soft calearious rocks, like the 
chalk of the coast of Thanet, they live in pits half an inch deep, probably 
formed, by the cai’bonic acid disengaged in respiration ; on hard limestojics 
pnly the aged specimens are found to have worn the rock bencalh, and the 
margin of theii’ shell is often. accommodated to the i:.iequ.aiities of the surrouiul- 
ing smuace. These circumstances would seem to imply that the limpets are 
sedentary, and live on the sea-weed within ''reach of tlidr tongues, or else that 
they retmn to the same spot to roost. On the coast of Noriliumbeiiand we 
have seen them sheltering themselves in the crevices of rocks, whose broad 
surfaces, overgrown with nuUiporcs, wnre covered w-ith irregular tracks, 
apparently rasped by the limpets in their nocturnal excursions ^ 

The limpet is much used by fishermen for bait ; on the coast of Berwick- 
shire nearly 12,000,000 have been collected yearly, uatiitiieir ■inimbcr& me so 
decreased that collecting them has become tedious (Br. Johnston). Li the 
north of Ireland they are used for human food, especially in seasons of 
scarcity ; many tons weight are collected anmiaily near the town of Lariie 
alone (Pattison). 

On the western coast of S, America there is a limpet wducdi atimns the 
diameter of a foot, and is used by the natives as a basin (Cuming) . 


* If limpetB are placed in stale water, or little pools exposed to the hot sun, they 
creep oat more quickly than one would expect; the tracks they leave are very peculiar, 
and not likely to be mistaken' when once seen. 
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Bisf}'., 100 f'p. Brit., Norway, &c. World-wide. 

Fosdli above 100 sp. of pateilida?, inciiidi.ug acmm, L. sil'urian — . N. 

yAmeiica, ■ Eiirope*,,; ^ 

SKh-gpdpra. FaepJhi^ vSclium. (—patitia, Leach.) Example, P. pellucida, 
PI XL, lia. 23. Sh£li tbiu; apex nearly marginal. Animal witli the month 
entire l>e]i)w. Brnuchi;.e not euhtimicd in front of the head. Pound on the 
fronds and stalks of sea-weeds. Brit., Cape, Cape Honi. 

Scpfetiidp, Gray. S. crenidata. Shol] with a broad margin, internally . 
T q>. Red Sea — Pliilippines — Pacific — Panama (Cuming). . 

Mpf.optoisHi, Pkiiii[;s. pilous Ph. Shell Hmpet-Iilce, side beneath the 
apex truncated. Eesembiiiig the posterior valve of a chiton. 7 sp. Carb. 
limestone, Brit. 

Acm.ea, Eschscholtz. 

LV//W., a point. 

Spi.^ teetura, hi, Ihlw. Lottia and sciui-ia, Gray. Patelloida, Quoy. 

Tvpe, A. testndinalis. PL XI., tig. 24. 

Shell like patella. Anhdfd witli a single pectinated gill ; lodged in a 
eorvical ca\'ity, and exserted from the right side of the neck whciu the tirea- 
tnre wrdks. Lingual teo-tli 3 on each side of the median line. Low-water to 
30 fins. (Porbes.) 

Dlsir., 20 sp. Norway, Bdt., Aostrolia, Paeiiic, *V\L America. 

Suif^gemrrth Lepdn^ Gray (— pro-pilidium, Porbes). Patella em<*a, 
hlulL Shell minute, apex posterior. Aniiual blind. Brit. 30^ — 90 fnis. 

Piiklmm^ Porbes. P. fuiva, hliill. Brit. 30 — 80 fathoms water. Shell 
small, apex anterior. Animal blind ; gills 2, not projecting mantle oi eu- 
edged. Both lepeta and ])Qidiiu.n have large single median teeth, with trilobcd 
hooks ; and 3 hooked uuciui on eac*h side. 

Gamnia (ildanson), Gray. 

Type, G. permiana. Plate XI., fig, 26. Syn., monretia, Shy. 

Shell conical; muscular impression horse-shoe shaped, the right side 
shortest, terminaiiug at the siphonal groove. 

Animal with a, single cervical gill; tentacles expanded, jPannel-shapcd. 

Jjtstr., S sp, hiedit., Hud Sea, Africa, Fern. 

Fossiif 1 sp. ■ Sicily. ' ' ■ 

SiraoNAEXA, Blaimilie. ■ 

Type, S, sipho. PL XL, fig. 35. ■ ’ ' _ ^ ' 

Shell like patella; apex sub- central, posterior; 'muscular impression 
horse-shoe sha])ed, divided on tlie right side by a deep siphonal groove, which 
produces a slight prujcctiiin on the margin. 
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Animal witli a broad head, destitute of tentacles j eyes sessile on promi- 
nent rounded lobes ; gill ? single. The sipbonarife arc found between tide- 
marks, like limpets ; Mr. Gray places tlicm with tlic ptiliiioiufera, between 
aiiriculiduj and cyclostomidse. 

30 sp. Cape, India, PMlippines, Austndia, New Zealand, Pacidc, 
Galiapagos, Peru, Cape Horn (Cuming), 

Miocene — . 


Fossil, 3 sp. 


FAMILY XIY., Dentali AD J i. Tootli-sliells,, 

Hentadium, L. 

Tppe, D. elephantiiiinn. Pi. XI., fig. 27. 

SMI tubular, symmetrical, curved, open at each end, attenuated pos- 
teriorly ; surface. smooth or longitiidiiially striated; aperture circular, not 
constricted.* 

Animal attached to its shell near the posterior, anal orifice ; head rudi- 
dimentiiry, eyes 0, tentacles 0; oral orifice fiinged; foot pointed, conical, 
with symmetrical sidc-iohes, and an attenuated base, in which is a hollow 
communicating with the stomach. Branchiic 2, symmetrical, posterior to the 
heart ; blood red (Clarke) ; sexes united ? Lingual ribbon wide, ovate ; 
racMs 1 -toothed ; uncini single, fianked by single unarmed plates. 

The tooth-shells arc animal-feeders, devoming tbramiiiifera and minute 
bivalves ; they are found on sand, or mud, in which they often hui‘y them- 
selves. The .British sp. range from 10 — 100 fms. (Forbes.) 

Fhtf,, SO sp. W. Indies, Norway, Brit., Medii;., India. 

Fossil, 70 sp, Devonian — . Eui'ope, Chile. 


FAMILY XV., CniTONimE, 

Chiton, L, 

Ftym,, chiton^ a coat of mail. 

E.r., C. sqiiamosus, spinosus, fascicnlaris, fasciatus. Pi. XI., figs. 28 — SI. 

Shell composed of 8 transverse imbricating plates, lodged in a coriaceous 
mantle, which forms an expanded margin round the body. The first seven 
plates have posterior apices ; the eighth has its apex nearly in front. The 
six middle plates axe each divided, by lines of sculpturing into a dorsal and 
two lateral areas. AU are inserted into the mantle of the animal by processes 
(apophyses) from their front margins. The posterior plate is considered ho- 
mologous with the limpet-shell, by Mr. Gray ; the other plates appetm like 
portions of its anterior slope, successively detached. The border of the mantle 
is either hare, or covered with minute plates, hairs, or spines. 


* H. gadus of Montagu is an annelide, bdongiiig to the genus dHrupa. 



GASTES,OPODA- 


Jnimal-wiih a broad creeping disk like tbe limpet j proboscis armed with 
cartilaginous jaws, and a long linear tongue ; lingual teeth 3 ; median small, 
laterals large, with dciitated hooks ; micini 5, trapezoidal, one of them erect 
and hooked. No eyes, or tentacles. Branchise. forming a series of laiiieilm 
between the foot and the mantle, round the posterior part of the body. The 
heart is central, and elongated like the dorsal vessel of the annelides ; the 
sexes are united ; the re-productive organs are symmetrically repeated on each 
side, and have two orifices ; the intestine is straight, and the anal orifice pos- 
terior and median, 

Dktr. More than 200 species are known ; they occur in all climates 
throughout the world ; most abundant on rocks at low-water, hut fi-equently 
obtained by dredging in 10—25 fathoms water. , Some of the small British 
species range as deep as 100 fms. (Forbes.) W. Indies, Europe, S. Africa, 
Australia, and New Zealand, California to Chiloe. 

Fossil^ 24 sp, Silurian — . Brit,, Belgium, &c. 

Sit,h*genem^ Chiton^ (Syn., lophurus. Poll Radsia, callo-cMton, 
ischno-chiton, and Icpto-chiton, Gray). 

fe, C, scpiamosus. PL XI., fig. 28. Border tessellated, 

Mstr. Brazil, W. Indies, Newfoundland, Greenland, Brit., Medit., Cape, 
Philippines, Australia, New Zealand, W, America. 

Tonkki, Gray. C. elegans. Maj-gin hare. Greenland, C. Horn, 

New Zealand, Yalparaiso, 

Jcanihojdeura, Guildiug. C. spinosus. , PL XI., %. 29. Margin covered 
with spines, or elongated scales. Sgn, Seliizo-chiton, corephium, plaxiphora, 
onycho-chiton, enoplo-chiton. Gray, Distr, W. Indies, C, Horn, Fdklands, 
Africa, Philippines, Australia, New Zealand, Yalparaiso. 

Moigalia^ Gray. C. Hindsii. Border hairy. W. America, Falk- 

land Islands. 

Kathamia^ Gray, C. tunicatus. Mantle covering all hut the centre of the 
plates. Fistr. New Zealand, W. America. 

CrgpiocMton^ Gray, Saw-dust chiton.’^ C. amieulatus. Valves covered 
with scaly epidermis. Sgn., cryptoconchus, Sw. Amicula, Gray. Fhii\ Ca- 
lifornia, New' Zealand. 

AeanfhochiUs^ Leach. C. fascieularis; PL XI., fig. 30. Border orna- 
mented with tufts of slender spines, opposite the plates. Fistr.^ Brit,, Medit. 
New Zealand. . . , 

CUiondlm^ Lam. C. fasciatus, Quoy. PL XI., fig. 31. Border 
velvety ; exposed portion of the plates small, distant ; apophyses close to- 


* The sub"genexa of Mr. Gray are founded on the form of the pUUs of insert 
tion ; they are described in detail in the proceedings of the Zoological Society. Dr. 
Middendorf employs the number of the hramhiul lamincR for distinguishing the 
sections. ‘ - 
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gctlior. Dutr.^, 10 sp.‘ Africa, Pliilippiues, Australia, Pacific, 

Paiiaiua. The ehitouellse are 'found in hssiu’es of coral roch (CuMiug). 
Qryfho-chUon, • Gray, C, nervicaniis. 

HdmntlwcUion, Salter, 1847.' H. Grilllthii, Salter GeoL Journ. Plates 
^ub -quadrate, not eovered by the maiitlci j apophyses widely separalcil 'husdl. 
'Sihu’iau. Ireland. 
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MAOTAL OF THE ■MOELUSGA. 


The principal specimens iigiired were Idndlj coinmimicaied by ^Irs, 
J. E. Gray, 'Mr. Hugh Cuming, Major W.‘ E. Baker, Mr. Laicllay of Cal- 
cutta, Mr. Pickering, Sir Chas. . Lyell, ■' ,Mr. Sylyahus Hanley, Air.. James 
Tennant, and Air. Lovell Reeve. 

The fractions shew the niimher of times (or diameters) the figures arc 
reduced, or magnihed. 

PLATE I. 


Octopodida. 

1. Octopus tiibcrcalatus, BI. A* Alediterranean 07 

3. Tremoctopus violaceus, d' • Chiaje. AXessina, .,...65, OS 

Teiitliidm, 

4. Sepiola occam,ca,,Orb. Atlantic 71 

6. LoHgo viilgaris, Lam. f. Britain. 69 

7. Oxiychoteutliis Bartlmgil, ' Le Sueur, ■ thdiaa Ocean T. ...... . 72 

^ (^Jadius). . * 1 *. 7’'2 

5. Sepia officinalis, L. Britain..,,,,,,' 76 

’ j. ‘ S^imlidne, _ 

9 . Spiwla Iwvia, Gray. ' , New Zeatod i./.li.Vij.-., 7 T 
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Argoncbiitides, 


1. Argonauta hiaas, Solander, 


Teuthida. 


S. BelotentMs subcostata> Miiiist. 


U. Lias, Wurtember 


Belemniiidte, 

Beleiniiites Puzosiaaus, Orb, Oxford Clay, Cbippcniiam 

G. BeiemnitcUa mucionata, Sby. U. Cliallc, Norwich 

9. Coiioteutliis BupiniaEa, Orb. Neocomian, Prance 


Sepiadcd, 

2. Sepia Orbigniana, P4’. -J. Mediterranean 

3 . {Belosepa) sepioides, Bl -1. Eocene, Sussex 

*4. Spiiailirostra Bellardii, Orb. f. Miocene, Turin ... 
7, Beloptcra belemnitoi'des, Bl. f . Eocene, Sussex ... 


Kmdllidm. 

-10. Nautilus radiatus, Sby. Neocoinian, Kent 

11 . bidorsatus, Scbl, Ebyncdiolites Mr 

P. Bignet.) f. Musdielkdh, Bavaria. 

Ig, — {Aturia) zic-2ac, Sby. Eocene, Highgate 

10, Cl)naenia striata, Miinst. Devoman, S. PetheTOii 


Orihoc^atid^, 

14- Orthoceras gigantum, Sby. {section.) 

13. Phraginoceras ventricosum^ Stein. L. 
13. Oyroceras eifoliense, Arch, {section.) ; 





IIAXUAL OP THE MOLLUSCA. 


PLxVTE III. 


jimmonitidei\ 

. PACK 

1 . Goniatites Henslowi, Sby. §, Garb. limestone, Isle of Man 93 

2. Ceratites nodosus, Brug. ■§•. Musebel-kallc, "Wnrtemburg 93 

3. Ammonites xjlanulatus, Sby. Chalk-maii, Sussex 94< 

4 . rbotomagensis, Brongn. A, Chalk-marl, Sussex 94 

5 . Jason, Reinecke. A. Oxford clay, Chippenham 94 

6. bifrons, Brug. Lias, Whitby 94 

7 . bisuicatiis, Brag, lias, Lyme Regis 94 

8. Crioceras cn'statum, Orb. f. Gault, S. Fi-ance 95 

9. Scaphites aiqualis, Sby. |. Chalk-marl, vSussex 95 

10. xincyloceras Bpinigerum, Sby. -|. Gault, Folkstone 95 

11. Helicoceras rotundiim, Sby. Gault, Folkestone 95 

12. Toxoceras annulare, Orb. Neocomian, S. France 95 

13. Baculites anceps, Lam. -I-. Chalk, Fi‘ance 97 

14. Ptychoceras Emericianmn, Orb. f. Keocomian, S. France 90 

15. Harnites attenuatus, Sby. Gault, FoUcstone 90 

16. Timilites costatus, Lam, Chalk-marl, Sussex 96 
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MAOTAT. Of* THE HOLLITSfJA, 


PLATE IT. 


Stromhidce. 

, :■ ■ MGE 

1, StroBi’bus pugilis, L. 4* W. Indies lO-i- 

;2. Bartonensis, Sby. Eoccnej Hants 105 

3. Pteroccras lambis, L. A China 105 

4. RosteUaina cnrta,, Sby. Kurachee 105 

0 . Seraphs terebeEuni, L. §. China 106 

H. Strnthiolaina straminea, Gni. New Zealand ISO 

7. Aporrhais pcs-pclecani. L. f. Britain 129 


Mwiciche. 


S. liliircx haustellmnj L. -A China . , . 1 00 

9. tcniiispina, Lam. Mohiccas 106 

10. palma-rosae, Lam. Ceylon ., 100 

J,0.* erinacciis, L. (opermhm), Britdii 106 

■]1. Typhis pnngcnSj Soland. Eocene, Barton ... . .. 100 

12. Ranclk granifera, Lam, f. N. Australia 101 

13. Tiiton tritonis, L. New Guinea— Pad Gc lol 

14. Pisania striata, Gm. sp. Mediterranean l(r; 

15,. “ tmLinella, Kiener. W, Indies i07 

ITb Troplion Magellaniciis, Gm. A. Tierra •dcMuego 1,00 


MANUAL OF '.THE MOLLUSCA. " 'o 

PLATE Y. ■ ■ ■ 

Muricido!, 

■ . PAGE 

1, Easciolaria tulipa,, L. A. Y7. Indies 107 

2. TurbiiicEa pyrum, L. Ceylon 1 OS 

g (C^mdofiia) cornigera, Lam* f. Aloiuccas lOS 

{^Jjatims) gilbnla, Gm. sp. Australia lOS 

5. Cancellaria reticulata, Dillw. sp. California 108 

6. Pyrnla reticulata, Lam. A. China 109 

^ {Mpistica) ineiongena, L. A. China 109 

S. Fusus coins, L, A Ceylon 109 

9. (Ckr^sodomus) antiquas, Mull. (var. contrarins. Shy.) Eed 

— .. {cfpere/ihm). [Crag, Walton, Essex 109 

BuGcinidie, 

10. Bncciimm undatiiin, L, A- Britain 110 

11. Eburna spirata, L. sp. §. Ceylon Ill 

12, Psoiidoiiva plumbea, Chemii. sp. §, W. America Ill 

13, Terebra macnlata, L. sp. A. Alolnccas lil 

X-Ij. (BulUa) semiplicata, Gray, S. AMca Ill 

15. Nassa arcnlaria, L, sp. §. Moluccas 112 

IG. — -- ( Cudon(ma) neritea, L. sp. Mediterranean 112 

17. * — --{CfUene) Owcni, Gray. E. Ahrica 112 

1 S . Phos senlieosns; L. sp- f . N, Australia . . 1 112 

19. MagEiis aiitiqniis, Monti Red Se8( ■ Ill* 

20. do. young. {Leptoeondimd) 114* 

21. ? Riiigicula ringens, Lam. f. 'Eocene* Paris' 112 
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MANUAL O? THE MOLLUSC! , 


PLATE VL 


■ ' Buccinul(F^ ■ 

PAGK 

1. Purpura persiea, L. sp. India 113 

2. kpillus, L. sp. (opemilam.) Britain 113 

3 ^ peruviana, Lam. A. Peru Ii3 

4. Alonoeeros imljricatum, Lam. f. Cape Horn 113 

5. Pedicidaria sicula, Sw, Sicily 113 

0. Planaxis sulcata,. Brag. sp. India 114 

^ (opercnlmn). 114 

S. Tricbolropis borcrdis, Brod. N. Britain 1 US 

9. Eiciiiula aracliaoidcs, Lam. China 314 

10. Coliimbella mercatoria, Gmcl. sp, W. Indies 116 

1 1 . Harpa ventiicosa, Lam. i-. Mauritius 116 

1 2. Dolima galea, L. sp. i. ]Hedii.eiTaT£can 115 

IB. Cassidaria eelunophora, L. Mcclit 115 

34. Cassis flaiuniea, L. China 134 

1 5. Oniscia canceBat'a, Sby. China 114 

16. Oliva porphyria, L, Panama 11(> 

1?. hiatula, Gm. sp. f. W. Africa 137 

IS. {Sca^Jmh) utriculus, Gm. sp. §, . Africa 117 

19. (0/ijW7ia!) jaspidearGm. $p, W. Indies 117 

20, AudUaria hiiccmoidc% Lani. I . Eocene, Isle of Wight 117 

21.. — gkhi’ata, L, sp, I. W. Indies 117 
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MAKITAL OE THE MOLLTJSCA. 


7 : 


PLATE VII. 

Conidie. 

PAGE 

,1. Conus marmoreus Gm. f. CLina 117 

2, (Conor Ik) donnitor, Solandcr. Eocene, Barton 117 

8. PJeurotoma Eabylonicu, L. sp. Cliina US 

4. Ciavatida mitra. Gray. V'. AiHca 118 

5. Aranjrelk taemata, Dcsii. Mediterranean 118 

0. Bela tiirricnla, Alont. sp. Britain 118 

7. Befrancia linearis, Bl. sp. -f. Medit 118 

8. Laeliesis minima, Mont. sp. -f-. Britain, 118 

Fohtidee. 

9. Toluta iniisica, L. 4. W. Indies ! 119 

10. Voiiriilitlies spinosus, L, sp. §. Eocene, Barton 119 

11. Melo iliadenui, Lam, sp. New Guinea 119 

12. Cymlni piMDOscicMis, Lnm. sp. i-. W. Africa.,' 119 

13. Mitra episeopalis, D’Arg. 4. Ceylon 119 

14. viilpeeiila, L. Singapore 120 

15. {Inihricarid} eoniea, Scimm. Pliilippincs 120 

cremikta, Clioinn, China 120 

17. Volvaria hulloides^ Lam, Eocene, Grignon 120 

18. MaigiiicBa nukauiiata, Lam. f. W. Africa, 120 

19 . (iV;wA) iineata, Lain, ' W. Africa 120 

C^pmida. 

20. Cyprma Mnimtiaim, L. 1% India— Pacific..,..; - 121 

21 ^ (Cf/pmmihf) oapensk Gray. f;. .S.,- Africa 121 

22. (lujmm) algoeusis, Gray. B, Africa 121 

23. 23* (Trlria) europma, Mont. Britain 122 

24. Erato kevis, Donovan. Britain 122 

25. Oviilum ovum, L. sp. New Guinea 122 : 
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ItANTJAL OI* THE MOLLtJSCA* 


PLATE Till. 

Natioidm. 

■■ FAG-l 

1. Natica canrena, L. sp. f. China 123 

2. {Globulus) sigaretina, Lam. f. Eocene, Paris 123 

3. (Cemim) llnctuata, Sby. i. Philippines 123 

4. Sigaretiis hahotoides, L. sp. §, “W. Indies 124 

5^ papilla, Cheraii. sp. Africa 124 

0. Lamellaria perspicua, Atont. Mediterranean 124 

7. Vclutina laevigata, L. sp. Britain 124 

8. Narica canceUata,, Chemn. sp. Pacific 124 

9. Neritopsis radula, L. sp. Sandwich Islands 141 

FyramidelVulcB, 

10. Pyramideila auris-cati, Chemn. sp. Mauritius 125 

dolahrata, Gmel. sp. W. Indies 125 

12. Odostoinia plicata, Alont, sp. f. Britain 125 

13. Chemnitzia elegantissima, Afont. sp. f. Weynionxh 126 

14. Eiilima polita, L» Britain 126 

15. Stylifer astericola, Brod. Philippines 126 

CerUhidee, 

16. 16*. Ccrithium nodidosian, Brug. A. Aloluecas 127 

lY. {Bittium) rcticulatiirn, Da Costa. Britain 127 

18. Trixjhoris perversns, L. sxv Alediterraiiean 128 

19. Potamides mixtus, Befr, Eocene, Paris 128 

— — palastris, Erug. -1. India 128 

2}^ ( teiescopiimi, Brng. India... 128 

22^ {Pirenella) mammillatus, Eisso sp. AlecHterraiiean 128 

23. (Lampmim) zonaiis, Gray. Chusan 128 

24. — {Cerit/ddm) deGollaiuSt Tj. sf* Cape 12S 

Melanmdm, 

25. 25* Melania amamla, L. sp, f . Aladagasair 131 

25^ — , — ~ dnminca, ^ AIadagascai\ . . . . , 131 

•27. . ^ ^ luviatffis, IT. States., 131 

28. {Anculotui) . U. States 131 

29. ( Hfc) fnscata, Gm, sp, Africa.. 131 

30. Melanopsis costata,‘Per.^ , Syria. 132 

31 . ^ {Pifgnd) atira. L. sp. |, Ceylon 132 



MAHUAL of; THB MOLLTJSCA, 


TurrlteUidiS. 


PAGE 

182 

132 

132 

132 

133 
133 
133 
133 
133 


1. Tarritcllaj imbricataj L, TV. Indies 

2. — ('Mesalid) sulcata, vai*. Lam. Eocene, Paris....... 

3^ ll^rolo) cathe(lrali.s, Brotign. Miocene, Bordeaux, 

4. Acdis perfuratus, Mont. sp. f. Guernsey 

5. Cbeciiiii tradiea, Mont. Britain 

(jiy^ niagiulied 40 

7. Vemietus lumbricalis, Gm. sp. (young.) W. Africa 

8. Siliquaria anguina, L. sp. J. New Guinea 

9. Scalai-ia pretiosa, Lam. f Ckina 

LUorinid^, 

10. Litoriiia litorea, L. Britain ... . 

31. " — — ( yVtftaV.) pagodus, L, -L Zanzibar 

12. {Fossarns) sukatus, S. Wood. Mediterranean 

{Mod id m) tectum. Gin. sp. N. Australia 

14 {FiseUa) nana, Lam. sp. f, Tasmania 

15, Soliirium perspectiumi, L. sp. *1. China 

16. Lacuna pallidula. Da Costa. Britain 

17* Eissoa kbiosa, Mont. Britain ^ 

18, — {ibfdrohm) ulviie, Penn. Britain 

19 ““ — - dkpiiana, Alder. (Operculinn) Britain 

20. --- — iSkened) planorbis, O. Fabr. (dff inch). Britain 

21. Ncmatura deltte, Bens. f. India 

22. Lithoglyphus fiiscus, Pfr. sp. Danube 

23. Amnicola isogona, vSay. XJ. States 

24. Litiopa bombix, Kieiier. IModitemaean 

25. Truneatclia subtruocata, Mont, sp, f. Mediterranean 

PahuUnida, 

26. Paludina Listen, Hanley. Nonrich 

27^ {Bitkinhi) tentaeulata, Mont. Norwich 

28. Talvata piseindis, Mliil. Norwich. 

29. cristata, Miill. Norwich 

30. Ampuilaria globosa, Sw, I-. India... 

3], (J/miw) coriiu-arietis, L. sp, Brazil 

32. {Lamdes) Boitcniana, Cheinn. sp, J, Nile 

38. AmpMbola avcUana, Chenm. sp. New Zealand : 

34. Paludomus aculeatns, Gm. sp. Ceylon 

Nerltidie, , ' 

35 . Ncriia ustuhita, L. Seindc , 

'36, ( Velatei) pervmus, ' Gm. sp. ■ - •Eocepe,.'jS0issona . ; 

87j 38. Pileolus plicatus, 3. Sby. Bath oolitCi Amelia ■ 

39» N eritiiia zebra, Briig. ^ Pacific ; ^ . .7'. ' 

40, crepidalaria, Less. India..,,,-.,.,..,.....;.., 

41. NaYJccIia porccllana, Chemn. sp. ManritiusrrFaciiae 
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PLATE X. 

PAGE 

1. Pliorus corrugatus, Eeeve. Kiiracliee, India 135 

Turhinida:^ 

2. Turbo xnai’moratiLS, L. Cbina 142 

3. Pliasianella australis, Gni. sp. §. New Zealand 14S 

4. Imperator imperialis, Cbemn. sp. New Zealand 14S 

5. Ti’ochus niloticus, L. Cbiina 143 

6. (JPf/ramis) obeliscus, Gm* sp. China..... 144 

7^ hLelicintts, 0. Fabr. Britain 144 

g. [Mem/iw) iris, Chemn. New Zealand 144 

9. (Bankivm) YQxims, QrsLj, New Zealand 144 

1 0. liotella vestiaria? L, sp. New* Zealand 144 

11. Monodonta labio, L. sp. W. Africa 144 

12. {Clanmlus) Pharaonis, L, sp. Bed Sea...... 144 

13 . Delpinnula laciniata, Lam. China 144 

14. {Lioiia) OerviUii, Defr. Eocene, vSussex 145 

15. {CoUonia) mairginata, Lam. 11. Eocene, Paris 145 

10. — cmiceUata, Mari’jutt. Philippines ...... 145 

17* AdeorMs siih-carinata, Mont. sp. Britain 146 

18. Enomphalus pentangulafris. Shy. Carb: limestone, If eland . 146 

19. Stomatclla imbricata, Lam. India 145 

20. {BradenjAc^ rosea, Brod. f. S. Seas 146 

Ealiolidii. 

21. Haliotis tuberculata, L. Guernsey 14(1 

22. Stomatia phymotis, Helblin. Java 147 

23. Scissurella erispata, Fleming. I. Britain 147 

24. Pieurotomaria Angliea, ■ ^y. §•. Lias, Gloucester .................. 147 

'25. MurcMsonia bilineata, B^Areh. ■ Bevonian, Ejfel 147 

26. Trochotoma conuloitei^Beal;' ' Batli Oolite, Stroud 148 

27. lanthina fragilis, Lam. W. Indies 148 





MANUAL OP THE MOLLXJSCA. 


PLATE XI. 


4. Rimiila BiaiiivOlii, Befi.*, Pliilippiaes 

3, 6. Emarginula reticulata, Sby, Britain 

7 ^ 3 , {Eemitoma) rugosa, Qiioy, Tasmania 

9. Pannopliortis australis, New Zealand 

Cahjftmidfs, 

10. Calyptrma e^uestris, L. sp. Fliilippines 

11. — Bili^^nnii, Gray. W. Indies 

12. [Cnmhihm) rudis, Brod. ‘W. iUnerica... 

13, 14, {Troeluki) radians, Lam. W. America ... 

13,15 Sinensis, L. Britain 

16. Crepidula formeata, L, sp, W. Indies 

17. Pileo 2 )sis Hungai’icus, L. f. Torbay 

18 . militaris, L. W. Indies 

19 . tricarinata, ^ f, India... 

20. Hipjjonyx cornucopia?, Befr, i Eocene, Paris 

21. (sbelly base). 

22. Patella longicosta, Lam. f . W. Indies 

23. {Eacelid} pellucida, L, Britain 

24. Aemma testudindis. Mull. sp. Britain 

23, Siplionmia sp, Kuracbee, India 

26. Gadinia peruviana, Gray. Peru 

Benfaliad^, 

27. BentaHum elephantiiiuin, L. h lied Sea 

ChUonidm^ 

28. Cbiton squamosus, L. W. Indies w.,,. 

29. {Aeaniho^leura) spinosiis, Brug. N. Australia. 

30. {AcmihocMtei) Britain ....... 

31. (ChUomUm) fasciatus, Quoy. Pliilippiaes , 







M;0?TJAL OF THE MOLLUSCA. 


PLATE XIL 
MdicldiP, 

Helix {Ammts) Lfemastoma, L. 
{Fol^g^ra) polygynita, Born, 


CcvloiL 
h * Brazil 



4. 

■ {Anastoma) globulosa, Lam, Brazil 


b. 

(TriJopm) bii'suta, Sby. U, States. 


6. 

{Streptaxis) conlusa, Bor, Brazil. 


7. 

{Sagda) epistylium, MiilJ, Jamaica. 


8. 

iliellcella) ccllaria, Aiiill Britain. 


9. 

— (Ste^toints) licvipes, jHilll Alalal^ar. 

1 

10. Buiimus oblongus, AliUl L Ouiaua. 

i r 

11. 

12 elecollatus, L. S. Emope. 


{FatUila) fa,ba, Australian Islands, 

— {Alia) lubricus, jMiilL Britain. 

(Jzeoa) tridcns, Pullcney. Britain. 

Pupa uva, L. sp. Oiiaclaloupc. 

{Teriigo) Yenetzii, Ciiarp. f. Pliocene, Essex. 

Mcgaspira elatior, Spix sp. f. Brazil 
Ciausilia plicatula, Brap. Kent. 

Cylindrella cyliiidrus^ Cliemn. sp. f. Jamaica. 
Bal^a perversa, L, sp. Brituiii. 

Acliai«ina variegata, Col -.L "\V. Africa. 
vSnccinea putiis, L. Britain. 

{pmaloiujd) unguis, Orb. Paraguay. 

Limmulte, 

. Liinax inaximus, L. Britain. 

. Tesiacella haliotoules, Per. -f-. Britain. 

, Parmacella {CrypleUa) celyculata, Sby. Canai’ies. 

. Yitrina Braparnaltli, Cuv. Brituhi. 

. {Bmidehardla) brevipcs, Bitip. f . Austria. 

Lhaneidtt. 

, limnea stagnalis, L. sp. lirituiu. 

, {Ampldpepted) glutinosa, J?^lu]l Britain, 

. Physa fontinalis, Mont, sp. Britain. 

Ancylus flimatilis, Lister sp. ibituiu. 

Plaiiorbis corneus, L. sp. Britain. 

AimevMihiK 
Auricula Juda*. L. f . India. 

— — scambffius, Om. sp. Ceylon. 

{Comvulus) eoffea, L. W. Indies. 

. — — "*" {AJpjsm) deaticultita, Mont, sp, Britatri, 
CarycMum mlnminm, Brap. sp, -J. Britain. 

■' ‘ Cgdmtom%d0. 

' Cyclostoma cleans, Milll, sp. Britain. 

Cyclopboms •mvolTulus, • B! uE. sp. ' | . India, 

Proma bi-casabculata, Sby. N. Aiistnilia. 

Helicina Broroii/Sby, PMIippines. 


4t, - Acienia' f«aca,» Wsilkcr, sp. 


Britain, 




